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Development of the Port 
of Boston 
By Rospert E. Barrett* 


sy VOPSIS—The state of Massachusetts has com mitted 
itself to a development of the port of Boston by an initial 
appr priation of $9,000,000 and the formation of on in- 
dependent board, known as the Directors of the Port of 
Boston, to whom is entrusted the planning and execution 
of future work, Already the expenditure of practically 
ail of that sum has been authorized for the construction 
and equipping of piers and a dry dock of record size. 
This article outlines the work already done and in pros- 
pee f. 
& 
History OF THE Harsor 


Development of the harbor of Boston has been in prog- 
ress since the latter part of the seventeenth century. 


Long Wharf, has become the lower end of State St., the 
principal street in Boston’s financial district, and new 
piers have been extended into the harbor forming the 
present Atlantic Ave. water front. 

The tide in Boston harbor is about ten feet, and owing 
to the existence of flats of shallow flowage, a question 
of ownership early arose concerning that strip over which 
the sea ebbed and flowed. In order to definitely deter- 
mine ownership of this area, Massachusetts Bay Colony 
passed ordinances in 1641 and 1647 giving to the upland 
abutter the ownership of this strip of land, but in no 
ease should the ownership extend to points more than 
100 rods from the high-water mark. From the low-water 
mark or the 100-rod line for a distance of one marine 
league to sea, ownership remained vested in the Colony, 
later the Commonwealth of Massachusetts. Jurisdiction 
over this large amount of land extending along the shores 
of the state was intrusted to various Boards of Harbor 
Commissioners and later to a Board of Harbor and Land 


Fic. 1. ComMONWEALTH Prer No. 5, Boston HaArpor, BEFORE Construction, Dec. 10, 1912 


Boston, during this period, was a peninsula and consisted 
of an area of but 1.25 square miles. This peninsula, lo- 
cated within the inner harbor and sheltered from the 
sea by Point Shirley on the north and Point Allerton on 
the south, became the commercial center of New Eng- 
land. During the past two centuries the area of Boston 
proper has increased from 1.25 to 3.00 square miles. Even 
the original shore line, as shown on the harbor chart of 
1776, has been almost entirely obliterated. During the 
years 1709-1710, there was constructed in Boston a pier 
nearly 2000 ft. in length and 30 ft. in width, extending 
far enough into the bay to admit of the unloading of 
ships of greatest burden. Boston Pier, later known as 


eet ering Engineer, Directors of the Port of Boston, 40 
Central St., Boston, Mass. 


& 


Commissioners, who not only controlled all state prop- 
erty along the waterfront, but were also given police con- 
trol of private property in tide-waters, covering obstruc- 
tions to navigation and the granting of licenses to pri- 
vate individuals for the construction of wharves, sea 
walls and other structures in tide-water. For all con- 
struction done in tide-water the Board was authorized to 
require the licensee to excavate somewhere within the 
harbor between high- and low-water marks, a volume 
equal to the tide-water displacement of the structure 
built or pay to the Commonwealth such sum not exceed- 
ing 37%14c. for each cubic yard so displaced, as the Board 
should determine, the income so derived to be used for 
the development of the harbor. Criminal jurisdiction 
over tide-water rests with the City Police; the Harbor 
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Master is the Captain of the Harbor Police and regu- 
lates anchorage in the harbor and maintains a police pa- 
trol. The improvement of the main channels and estab- 
lishment of pierhead lines is undertaken by the United 
States through the United States Engineers under au- 
thority given Congress to regulate commerce. 

Since the ownership of the Commonwealth covered the 
area below the low-water mark, development of land be- 
tween high and low water was left to its private owners. 
At the same time, however, large areas of shallow flowage 
below low water were filled by the state and revenue ob- 
tained by its sale or rental to private owners. Dredging 
of harbor channels and filling of these submerged lands 
known as “flats” has continued from year to year unti! 
large areas in the vicinity of Boston have been filled. 
Although the Commonwealth has sold large areas of filled 
land, it still retains the ownership of a large area on the 
South Boston Flats (Fig. 3). 

It became evident to the people of Massachusetts in 
1911 that more attention should be given to the develop- 








tors, dry docks, and by doing such dredging 
as would be consistent with a comprehensiy, 
for the harbor as a whole, serving by its rail 
tions the needs of the entire state. — 
Interpreting broadly the legislative act} 
Directors were established, they have caused 
a careful analysis of the movements of fr 
Commonwealth as wel! as the export and i: 
through the port of Boston in order that a 
sive plan of development of the port could be , BR, 
line railroads outside the city, connecting 
railways, have been studied, as well as tun 
the harbor connecting the railway terminal iy, 
ton with the terminal in South Boston, in ord 
both the time and charges involved in the swit 
transshipment of freight within the city limits 
Studies were made for the comprehensive «: 
of the harbor as a whole and in its most im). 
divisions, East Boston, Boston proper and Sout 
As a whole, the harbor is most fortunate bo: 
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miles nearer than New York. a 
tor which must be considered 
ously by the management of trans- 
atlantic steamship lines, for the ovea 
travel involved in 14 trips from L 

erpool to New York is equivalent t 


FTN PR ote) 15 trips from the same port to Bos 





ton. 

The same natural conditions \ 
caused Boston harbor to develop din 
ing the early days of our country are 
serving its needs during the con 
mercial development of our Atlantic 








East Boston Now UnNpber WAY 


ment of its most important port in order to satisfy the 
future needs of commerce. Consequently, the Governor 
was authorized to appoint three persons, and the Mayor 
of the City of Boston one person. The four persons so 
appointed, with the Chairman of the Harbor and Land 
Commissioners, ex-officio, to constitute a board known as 
the Directors of the Port of Boston. Hugh Bancroft 
was appointed chairman of the board. The other mem- 
bers at present are Joseph A. Conry, William F. Fitzger- 
ald, William 8S. McNary and Francis T. Bowles. The Di- 
rectors appointed as clerk, James T. MacDonald, and as 
Chief Engineer, Frank W. Hodgdon, formerly Chief En- 
gineer of the Harbor and Land Commission. 

The Directors were given jurisdiction over that portion 
of the Massachusetts waterfront occupied by the harbor 
of Boston lying westerly of a line between Point Aller- 
ton on the south and the southerly end of Point Shirley 
on the north, and with an initial appropriation by the 
state of $9,000,000 were instructed to develop the port 
by the taking of land, building piers, warehouses, eleva- 


Fic. 2. Tur Port or Boston, SHowrnGa New Work AT 


sea ports at this time. 

It has been said that “the interna 
area of a harbor should bear such a 
relation to the width of entrance as 
to produce a sufficient degree of tranquility” and the dif- 
ficulty involved in properly adjusting these relations in 
artificial harbors is a matter of record. There are prob- 
ably few harbors in the world where the inlets from the 
ocean are better adjusted to the amplitude of the interior 
basins or whose excellent anchorage grounds are so easy 
of access and yet so land-locked and sheltered by islands 
as to furnish such protection for the frailest of fishing 
craft. The influence of this protection has been great in 
making Boston the largest fishing port in America and 
second only to Grimsby, Eng., in this industry. Prac- 
tically the entire waterfront, which has been developed 
for the accommodation of navigation, is held by private 
ownership. 

The municipality owns and controls only enough of 
the commercial waterfront which it needs for municipal 
uses, and, previous to the present year, the piers at which 
the oversea trade was conducted were practically all 
owned by the railroad companies. 

The principal work undertaken by the Directors of the 
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Apri : 
velopment of the South Boston Flats, by -upply in the shortest time and at the least expense a ter- 
t ve > \ ’ 
Port 3s oe large pier for the use of minal capable of accommodating the largest vessels and 
the Tr tion there of a large | 


the Directors believed that if possession of this pier could 
be obtained, they might be able to secure for the port 
the type of ships desired. Therefore, on Nov. 6, 1912, 


steamship companies and the completion of 
use of the Boston Fish Market Corpora- 
+ruction of a dry dock and the construction 


tion, » East Boston. These will be described in after several months of negotiating, the Directors ob- 
fine l Lar . se » a : . 
er tained possession of this pier through an agreement with 
_ the New York, New Haven & Hartford R.R., by which 
SoutH Boston Fats the lease was canceled, and steps toward its development 
is t lesire to improve the traffic conditions of the were immediately undertaken. 
=" 2 : 7 »@ > > ) f 
port a conomically develop for the state the : — = COMMONWEALTH Pier No. 5 
Bosto! » Directors, upon their appointment in 1911, j 
weet 1 the South Boston Flats and considered its de- This pier was 1200 ft. long and 400 ft. wide within 
pes t (see Fig. 2) fender lines. The docks had been dredged to a depth of 
velop! 5 or 


30 ft. at mean low water. 
Of the $9,000,000 with which the 


Th Commonwealth in 1867, undertook to reclaim 


flats to the south of the intersection of the Directors were in- 
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structed to develop the port, $3,000,000 were allotted to 
the development of this pier, the proposed improvements 
to include dredging the berths and approaches to a depth 
of 40 ft. at mean low water; covering the entire pier with 
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Main Ship Channel with Fort Point Channel; this area 
was known as the “Twenty-five acre piece.” This filling 
was accomplished under contracts dated 1873 and 1875 
and was completed in 1877 and comprised an actual area 
of 20.64 acres of filling and 3.67 acres of docks costing 
Sike. per sq.ft. of filled land and an average of 68c. per 
sq.ft. including land and docks. 

Piers Nos. 1, 2 and 4 were owned by the New York, 
New Haven & Hartford R.R. Co., and Pier No. 5, fin- 
ished by the Harbor and Land Commissioners in 1900 
after an expenditure of $400,000, had been leased to the 
same company for a long period of years. These piers 
were built by filling in with earth between granite walls, 
founded on the harbor bottom. 

As a site for a passenger terminal of large proportions, 
attention centered upon Commonwealth Pier No. 5, al- 
though leased for a long term of years. Its location 
and length of 1200 ft. afforded the best opportunity to 


two-story fireproof sheds supplied with best of facilities 
for handling both freight and passengers; laying rail- 
road tracks on the pier; providing necessary highway 
connections, including a steel viaduct for passenger traf- 
fic from the second story of the pier to Summer St., by 
which the city proper is reached by a street clear of rail- 
road grade crossings—a distance of 1200 ft. 

On Nov. 21, 1912, an agreement was made between the 
Hamburg-American Line and the Directors of the Port. 
by which the former agreed to institute its new service to 
the port in May, 1913. On Dee. 9, 1912, a contract for 
the reconstruction of the pier was awarded to H. P. Con- 
verse & Co., and on May 30, 1913, about five months 
later, the pier was formally opened to the publie and on 
the following day the Hamburg-American S. S. “Cincin- 
nati” arrived on her first trip (Fig. 6) and her 1200 pas- 
sengers were discharged to the second floor of the pier, 
temporarily equipped for the accommodation of pas- 
sengers. Two sailings each month have been maintained 
during the construction of the passenger and easterly 
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Fic. 4. Detarts or COMMONWEALTH PIER No. 5 


sheds with practically no interference to traffic or delay In the burned portion of the platform the damaged 
to construction. piles were cut off at Grade 10, thus necessitating deep 
The pier as built in 1900 consisted of a hn Sooce 
an earth fill 300 ft. wide between granite - al ocak bibelithic : “size 10°64 
retaining-walls founded on piles, witha ™ ee a ap 
50-ft. timber platform on each side, mak- 
ing a total width of 400 ft. and a total 
length of 1200 ft. The later construc- | So, | 
tion consisted in the erection of a strue- oe 
tural-steel and concrete shed with tim- 
ber roof, over practically the whole of the 
pier, and the replacement of the timber 
platforms by a reinforced-concrete deck 
resting partly on old and partly on new 
wooden piles. The general section | 3 > 
through the pier is shown in Fig. 4. Se cing “Cross-Section of Platform, Bumed Section 
Expansion Joint 
In the filled part of the pier, the col- a 
umn bases were made of concrete, rest- 
ing on wooden piles. The entire surface 
of the pier, with the exception of the 
track pits, was then covered with a con- 
crete floor. In the platform two types 
of construction were used ; one where the 
old timber platform had been damaged 
bv fire, and the other where it was still 
intact. The two types are shown at the 
right and left, respectively, in the section 
in Fig. 4, and the details are given at 


the left and right in Fig. 5. Fic. 5. Derrarts or Construction 
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ms in which economy holes were left. 


Ta \. Derarts—The pier superstructure .( Fig. 
' three sheds connected together with light 
= vide between them. All floors are to be used 
is except the second floor of the middle shed. 
- e fitted for the accommodation of passengers. 
' , it the shore end a headhouse, architecturally 
siaatha ‘+ artificial stone, is being erected. This 
‘ vill contain offices, passenger accommodations 
es riage concourse on the second floor connecting 
5 iaduct to Summer St. The architectural treat- 
- been designed by Henry F. Keyes, Architect. 
The cutive framing is of structural steel with concrete 
flo d siding, according to designs furnished by 
Josep Rt. Worcester, Consulting Engineer. Designs for 
electric. steam and sanitary equipment were furnished by 


the Sanitary Engineering Co. The original timber piat- 
forme 50 ft. wide, extending along each side and the 
outer end of the pier were removed and replaced by re- 
inforced-conerete beams and slabs. 

Passenger AccoMMODATIONS—The pier has been de- 
signed for the use of one steamship company on each side 
of the pier, the passenger accommodations covering an 
area of about 130,000 sq.ft., being located on the second 
floor of the middle shed. 

A continuous line of doors extends along the outer side 
of the second floor of each freight shed and the various 
classes of passengers pass from the deck of the steamships 
to the second floor of the pier by wooden gangways 42 
ft. in length; they then pass across the freight shed to 
their respective portions of the passenger shed crossing 
permanent covered bridges at the light wells between the 
sheds. First- and second-class accommodations are ]o- 
cated at the land end of the pier and emigrant accommo- 
dations are located at the harbor end of the pier, con- 
siderable space being occupied by the examination lines, 
detention room, hearing rooms, doctors’ room and room 
for the use of the charitable societies. Baggage rooms and 
offices are located at the end of the pier adjacent to the 
headhouse. Steamship and railway ticket offices and of- 
fice for U. 8S. Customs officials are centrally located. 

Walls and partitions forming the passenger accommo- 
dations are constructed of terra-cotta plastered and ceil- 
ings where used are of reinforced concrete, excepting the 
ticket offices and office for the U. 8S. Customs officials 
which are constructed of wood finished with Georgia 
pine. 
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Between the examination rooms and the street are 
waiting and baggage rooms and the carriage concourse 
connecting with the viaduct to the city. At the sides 
of the concourse are the offices of the railway and steam- 
ship companies and the Directors. The steel viaduct, 
1200 ft. long, extends from the pier to Summer St., spans 
the railway tracks entering the pier on the first floor and 
the state storage yard for cars, and connects the pier 
with Boston proper by means of Summer St., and’ also 
entirely separates passenger and freight traffic. 

Immigrants reach trains on the first floor by means of 
the steel stairs and elevators connecting the two floors 

The second floor of the three sheds extends 20 ft. far- 
ther toward the end of the pier than the roof, thus form- 
ing a balcony 20 ft. wide and the entire width of the 
pier at the harbor end. This balcony is surrounded by 
a heavy masonry parapet and forms a place where friends 
and relatives of passengers may watch the incoming and 
outgoing of steamers with safety and comfort. Three 
openings through the parapet are provided with remov- 
able gates to allow the loading and discharging of pas- 
sengers at the end of the pier, which forms a berth 400 
ft. long. 

Rartway Connections—As shown on Figs. 2 and 4, 
the pier is provided with railway tracks sunk below the 
level of the floor so as to allow direct trucking into the 
cars. There is also a track on each platform outside the 
sheds. These tracks have direct connection with lines of 
the New York, New Haven & Hartford R.R. and the 
freight yard of that company located just southwest of 
the pier. By this means, freight and passengers can be 
landed directly at the vessel, a condition that is impos- 
sible in New York at present. 

Power SeErvices—Across Northern Ave. from the 
headhouse of the pier there is located a plant for heat- 
ing the passenger shed on the pier and the offices in the 
headhouse. This plant contains four 200-hp. return-tub- 
ular boilers and with foundations for a fifth boiler of 
the same capacity, giving a total of 1000 hp. The super- 
structure of buff brick architecturally treated with arti- 
ficial stone in harmony with that of the headhouse, is so 
located with relation to railway connection and North- 
ern Ave. that, should future needs require, another set 
of five boilers may be added in the rear and an electric 
generating station constructed between the present plant 
and the street, the exhaust from the generating plant be- 
ing then used in the heating of the pier. 

The westerly portion of the build- 
ing is used for the storage of coal, the 
reinforced-concrete bunker being de- 
signed to allow standard-gage coal cars 
to enter the building and dump their 
load. The plant is equipped with an 
industrial coal track extending through 
the bunker and across the boiler-room 
floor in front of the fire-doors. Also 
platform scales weighing to 4000 |b. 
are provided for the weighing of coal. 

Heating of the pier is accomplished 
by both the direct and indirect systems. 

Ventilation for all kitchen, toilet 
and sanitary rooms, and air circula- 
tion in the transformer cells of the 
electric substation is accomplished by 
means of electrically driver fans of the 
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small multi-vane type with direct-connected motors. weans of about 2000 Mazda lamps, vary 
The pier is equipped throughout with a modern in- from 100 to 400 watts, equipped wit) — 
stallation of sanitary rooms for the convenience of the reflectors, making possible the operation ia 
: various classes of passengers and operating forces. All night as well as by day. Lights are locat, 7 
plumbing fixtures are connected to a system of vitrified- of the outer sheds to enable a ship to doc! . 
pipe sewers laid on concrete base in the solid portion of FreigHt AccoMMODATIONS—The entir 


the pier, connecting at Northern Ave. with the sewerage of the pier and the second floor of the two | 
system of the City of Boston, Storm-water conductors to be used for freight, the total area devo: 
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Fira. 7%. Dec, 29, 1918. Hean House tnpoer Construction 
Fias. 6 and %. CommMonweattuH Pier No. 5 unpDER CONSTRUCTION 









from the roofs of the shed and drains from the valve pits being 500,000 sq.ft. Freight may reach the pier by 
are connected to a drainage system, also laid in the solid trucks from Northern Ave. or by any of the six standard 
portion of the pier, but discharging through the sea wall railway tracks which cross the avenue at grade. A track 
at various intervals. pit is provided for two tracks on either side of the midile 

Light and power throughout the pier is at present sup- shed, the tracks being below the first-floor grade suf- 
plied by the Edison Elec. Til. Co. and transformed at _ ficient*y to bring the car and pier floors at practically 
an electric substation located near the center of the pier. the same level. A track on reinforced-concrete rail beams 
The interior lighting of the pier is accomplished by is provided on the platforms at either edge of the pier, 
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it these s being at the level of the floor of the pier. along the outer sides of the freight sheds in order that the 
Ity lest . . . 
ion to the train entrances, there is a driveway winches may be used at any point. 
Stee] I ; . . , A . 
' vom Northern Ave. to the center of each of the For moving of freight across the track pits, lifting 
el ‘ : a 
’ poe ° 50! bridges have been provided. [hese bridges are supported 
on a concrete pier between tracks and two leaves are so ‘ 
designed as to hoist into a vertical position between 
. ae nq < tracks to allow the trains to pass. 
iv Miw $ My a , ‘ 
_ Frre-ProrectioN Systems—Although practically 
rn coustructed of fireproof materials, both floors of the pas 
7 ¥ senger and freight sheds, as well as the various rooms in 
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three sheds for use of teams and auto trucks. Eight ele- the headhouse, are protected from fire by an automativ 
vators with platforms 9 ft. wide and 18 ft. long and head-. sprinkler system with dry valves as a protection from 
room of 10 ft., capable of lifting 12 tons at a speed of at freezing, and with hose connections. 


least 25 ft. per min. from the lower to the second floor The sprinkler system will be supplied with water under 
of the pier, are provided for the interchange of freight pressure from mains laid in the filled portion of the pier, 
and hoisting of trucks in the freight sheds. connected at Northern Ave. with both the high- and low- 
At the present time, freight on the pier is generally service mains of the City of Boston. 
handled by means of hand trucks. Cargo is drawn aboard The distributing mains to the various sprinkler sec- 3 


and lowered into the hold by the ship’s winches aided by tions are controlled by dry valves located in valve pits 
timber slides and stages. Twenty-six portable electric at intervals. 
winches are being provided for use in handling freight. In addition to the above system, provision is also made 


Electric outlets have been placed at frequent intervals for an independent pipe system for salt water pumped 
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by electrically operated centrifugal pumps to hydrants 
on both floors and roof. 

In the headhouse on Northern Ave., there are located 
for this system, two motor-driven centrifugal fire pumps 
of 175 hp. each, capable of discharging 1500 gal. of 
water per min. against a nozzle pressure of 125 lb. per 
sq.in. 

These pumps obtain water from an 8-ft. diameter re- 
inforced-concrete well sunk as a caisson to a depth of 
10 ft. below mean low water; a 24-in. cast-iron pipe with 
bronze screen connects the well with the water in the west 
dock. 

The pumps are independently equipped but discharge 
into a common 14-in. diameter main which branches 
into two 10-in. diameter distributing mains, one beneath 
the floor on each side of the solid portion of the pier, 
terminating in 8-in. diameter connections in each of the 
dry-valve pits. 

From the dry-valve pits, distributing piping leads to 
hose connections and hydrants on all floors and roofs of 
sheds and headhouse. 
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erected buildings of terra-cotta, steel and « 

accommodation of the various firms formi, 

ation (Fig. 9). The buildings include an 
tion Building, Cold Storage and Power |» 
long buildings containing 44 stores for th: 

in the fish business. The entire property 

Fish Corporation comprises 537,100 sq.ft. 

dock berths for fishing vessels. 

The Directors of the Port have provid: 
mains, storm water and sanitary sewers, t 
brick and granite paving for sidewalks and s: 
pier and its buildings are provided with , 
nections to the existing railway system of Ss: 

The buildings, all on pile foundations, ha 
signed and erected under the supervision o| 
Keyes, and Monks & Johnson, Architects & 
and Henry S. Adams has been Consulting |) 
the Fish Corporation. 


Dry Dock 

The Directors were required by act of Legis 
investigate and report upon the advisability of « 
ing a large dry dock at ve Port of Boston. Atte; 
tigating the dry-aocking facilities of the Atlanti: 
and those of Boston in particular, they found 
docking facilities had not advanced with the consiry, 
of large steamships. In their report to the Levislatyye 
in 1912, the Directors stated that there were at that tip 


‘ ’ Drainage Conduit s 


Face of Coping: 


—_ of Coping’ 


, ® ° 
© Electric Capstan 
* Hand Capstan 
¢ Bollard 


@ Electric Light e 


Fie, 10. The PRELIMINARY 

The starting devices are so arranged that the pumps 
may be started either by an attendant in the pump room 
or by means of distant-control switches. The mains being 
free of water until pressure is needed at the nozzle, the 
pumps are then instantly started by the distant switch 
located at each hydrant and hose connection. 

In addition to the protection given by the sprinklers 
and salt-water systems, steel stairs covered by fireproof 
pent houses on the second floor provide exits for passen- 
gers at frequent intervals. 


CoMMONWEALTH Pier No. 6 


Commonwealth Pier No. 6 was constructed by Hol- 
brook, Cabot and Rollins, under a contract awarded by 
the Harbor and Land Commission, but is being finished 
under the jurisdiction of the Directors of the Port. 

The pier is of solid filling surrounded by granite sea 
walls inclosing an area 300 ft. in width and 1200 ft. in 
length (Fig. 8). Upon the solid filled pier built by the 
Commonwealth, the Boston Fish Market Corporation has 


DESIGN OF 


TLLITT Ti Tn 


| a | 
THE 


tHe New Dry Dock at Boston, Mass. 

89 steamships entering the Port of New York which 
could not be cared for in any of the commercial dry docks 
im New York, 3% of which could not be dry docked there 
at all, and of these, 19 could not be dry docked in any 
of the docks in the United States.* Boston’s facilities 
were found inferior to those of New York and other ports 
on the North Atlantic coast, and the Directors recom- 
mended the construction of a dry dock sufficient in size 
to accommodate the largest of steamships as a necessir) 
and essential element in the contemplated development 
of the Port of Boston. 

During the latter part of 1912, the Directors allo 
$3,000,000 of their appropriation to the construction of * 
dry dock of ample size and suitably equipped to provide 
for the largest of ocean steamships, and designs and in- 
vestigations for the structure were begun. 

As it was the intention of the Directors to adapt the 

*There is now under construction in the St. Lawrence 
River opposite Quebec a dry dock capable of handling any 


vessel in existence or proposed, “Engineering News,” Dec. 15. 
1913, p. 1214. 
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its equipment to the safe and expeditious 


any e epairing of the largest ships of the United 
re the codperation of the Navy Department 
or and as a resuit Civil Engineer Dewitt C. 
Web! N., was assigned to assist the Directors in 
el 
Pr ry field investigations indicated the probabil- 
iad ‘able site for a large dry dock on the south- 
pin tilled portion of the South Boston Flats, where 


~eached ledge rock over a considerable area. 

Dus the spring and summer of 1913, diamond- 
ws were made at the proposed site and rock of 
-y nature was found at a depth of from 10 to 40 
ft ¥ mean low water. As a result of numerous stud- 
4). Directors decided to construct upon this site a 
‘trance dry dock having an overall length of 

about 1200 ft., a bottom width of about 120 ft., and a 
depth of 35 ft. over entrance sil] at mean low water, or 
14.8 ft. at mean high water (Fig. 10). 

The location of the proposed dry dock is entirely out- 
side the present filled area of the flats and is covered 
with about 7 ft. of water at low tide. Some form of 
coffer-dam to enable the unwatering of the site during 
construction was a necessity, and in order to provide for 
this and also working areas around the dry dock, timber 
bulkheads were located, connecting with the present filled 
area and inclosing two areas comprising together about 
35 acres. A coffer-dam will be built under a later con- 
tract at the outer end, connecting the two filled areas, 
which will enable the unwatering of the site. 

A contract was awarded on Aug. 28, 1913, for the 
construction of the timber bulkheads, amounting to about 
11,000 lin.ft., and on Oct. 27, 1913, a second contract 
was awarded, covering the dredging of about 950,000 cu. 
vd. of material in the relocation and deepening of the 
Reserved Channel near the site of the proposed dry dock, 
and the placing of this material within the bulkheads to 
form the filled areas around the dock. 

Contract drawings and specifications are being pre- 
pared, covering the construction of the dry dock, its 
pumping chamber, approach piers, and dredging at en- 
trance. Fig. 10 shows the preliminary design of the 
dock. 

An indication of the increased attractiveness which 
the dry dock will give to Boston as a port is given by the 
agreement between the Port Directors and the three 
largest passenger steamship companies: the International 
Mercantile Marine Co., Hamburg-American Line and 
Cunard Line. These companies, in consideration of hav- 
ing a preference in assignments of the dock for repairing 
purposes, have agreed to guarantee a minimum of $50,- 
(00 business per year for twenty years. 


single-t 


East Boston Work 


In East Boston, as in South Boston, the Common- 
wealth owns by original right large areas of land known 
as “flats,” but lying between these areas and the land 
there were other areas owned by private parties. 

In 1898, the Commonwealth took by right of eminent 
domain an area lying between the flats and the land 
amounting to about 4,400,000 sq.ft., and in 1913, the Di- 
rectors of the Port took an additional area adjacent to 
the first consisting of about 2,560,000 sq.ft., in order to 
insure a comprehensive plan of development of the port 
as a whole (Fig. 2). 
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In 1913, the Directors of the Port  cquired the prop- 
erty owned by the Boston & Maine R.R., located in East 
Boston and known as “Eastern Pier,” in order that a 
modern pier, to be known as Commonwealth Pier No. 1, 
equipped for the handling of passenger and freight busi- 
ness, could be constructed in its place. 

On Dee. 4, 1913, a contract was awarded covering the 
removal of the existing wooden shed and pile foundation, 
and on Jan. 15, 1914, a contract was awarded to cover the 
dredging and excavation of about 520,000 cu.yd. of ma- 
terial. This dredging to include the dredging of berths 
and approaches from the main ship channel to the depth 
of 40 ft. at mean low water. 

Plans and specifications are being prepared for the 
erection of a pier of fireproof construction, about 1000 ft. 
in length and 175 ft. in width, the superstructure to be 
two stories and of steel, with reinforced-concrete floors. 

The first floor will be devoted to the handling of 
freight, access being obtained by means of two driveways 
at the level of the floor and by two depressed railway 
tracks in a track pit along the center of the pier; these 
tracks to connect with the existing railway system in 
Kast Boston. 7c 

The second floor will be primarily designed for the 
accommodation of passengers, the examination of immi- 
grants and inspection of baggage, and will be lighted from 
an electric transformer station on the first floor, and 
heated by means of an independent heating plant to 
be constructed on the premises. 

At the inner end of the pier a headhouse of masonry 
and steel will be erected on solid fill and will include the 
offices of the railway, steamship and other officials, wait- 
ing rooms, elevators and other passenger accommodations. 


PERSONNEL 


Frank W. Hodgdon is Chief Engineer, Directors of the 
Port of Boston; John N. Ferguson, Ass’t. Engineer, is in 
charge of the construction of Pier 6 and the reconstruc- 
tion of Pier 5; John L. Howard, Ass’t. Engineer, is in 
charge of the viaduct, heating plant and bulkheads for the 
dry dock. The Directors have also organized a force for 
the operation of the various piers under the directioa of 
William J. Doherty, Supt. of Terminals. 
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The Work Done by the Purification Plant of the Indian- 
apolis Water Co. during 1913, as indicated by chemical changes 
in the water during treatment, was summarized by C. K. Cal- 
vert, chemist of the company, in a paper presented before 
the Indiana Sanitary and Water Supply Association in the 
latter part of February, 1914. The plant consists of sedimen- 
tation basins, in which alum is used during a part of the 
year, and slow sand filters. The tons of various materials 
removed from the water in 1913 were given by Mr. Calvert, and 
commented on by him as follows: 


i. i. Gb bee Can <a bas ; sonen ee 

Re eared 6860's 400s er re ee $5 

Aluminum ....... Kaia>eacteeiaake: On 

ica kéck a «00 6 25 

Magnesium ....... , a 34 

Ns dia i. aw a eldee kes ib ime as 189 Gain 

We. UO 5 ce eee ses ‘ 775 

AM. eee cua ds cee ca nahde 4.4 

Nitrous acid radical ......... 1.56 

Nitric acid radical .......... “2a 

Oxygen required by water.... 55.8 1,249,171 cu.ft. 
Oxygen dissolved in water.. 45.9 1,028,531 cu.ft. 


The loss of suspended solids which must occur also ac- 
counts for the loss of lime, magnesium, iron, aluminum, total 
solids, and in some measure for that of the nitrogens. The 
use of aluminum sulphate as a coagulant accounts for the 
gain in the sulphate radical which displaces carbon dioxide 
in the carbonates making up the alkalinity of the water. 

The loss in material requiring free oxygen is due to some 
extent to the treatment received during purification since 
in the water when taken from the river is partially exhausted 
some of the suspended solids are organic. The free oxygen 
by the organic matter present. 
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The Rogers Pass Tunne | 


SY NOPSIS—The Canadian Pacific Ry. is building a 
five-mile tunnel at the celebrated Rogers Pass summit 
in the Selkirk Mountains, which will lower the grade at 
540 ft., eliminate a long grade of 2.2% and 
save five miles in distance. The tunnel is being driven by 
a novel method of attack. 


the summit 


The Canadian Pacific Ry. has undertaken a very im- 
portant task to improve its main line where it crosses the 
summit of the Selkirk range in the famous Rogers Pass.* 
An entirely new line is being constructed for a distance 
of 18 miles and its most notable feature is a five-mile tun- 
nel, under the summit of the pass, which will be, when 
completed, the longest railway tunnel in North America. 
That distinction, however, will pass shortly afterward, 
probably, to the Moffat tunnel under the continental di- 


consequence of the lower elevation, the x}. 
heavy grades, and the reduction of the ex) 
due to snow. A comparison of the two |i; 
the accompanying table. 


OLD AND NEW LINES AT ROGERS PAss 
PACIFIC RY. 


Old Line 
Open 
Summit 
Length, between same points 
Max. grades (compensated) 2.2% 
Length of max. grades.......... 22.15 miles 
Grade through tunnel (tangent)... ........ 
Summit elevation 4330 ft 
Sharpest Curves@iis. cover... ; 10° 
Max. train load.. . . “ 870 tons 
EE skh ee ee ‘ . Singl 


23 miles 
9 9 


The tunnel will be 26,400 ft. long (exact], 
and all on tangent. It will have no interme: ‘ 
For about 1100 ft. at each end the material . it 


Present Line (with Snow Sheds) —————m—a_- 
New Line (with Tunnel) «<== == 4000000000f = = = == 





Fig. 1. PLAN or THE REVISION OF THE CANADIAN Paciric Ry. at THE Rogers Pass (Bririsit Cotes 
BrA), WItH A Dous.e-Track TUNNEL Five Mites Lona 


vide, 50 miles west of Denver, which is to be built 
jointly by the Denver & Salt Lake Ry. and the City of 
Denver, and will be nearly six miles long if built accord- 
ing to present plans. 

The accompanying map and profile show the old and 
the new lines of the Canadian Pacific at Rogers Pass. 

The old line has long grades of 2.2% and reaches a 
summit elevation of 4330.67 ft. in the pass, while the 
summit on the new line is 540 ft. lower. The new line 
will effect a saving of five miles in distance, and has the 
special advantage of eliminating a stretch of line sub- 
ject to frequent troubles from snow and requiring long 
stretches of snowsheds. The present line has nearly five 
miles of snowsheds in 13 miles, while the new line will 
have only about 4800 ft. The maximum grades on the 
new line are 2.2%, but their total length is less than 
one-third of those on the old line. The total curvature 
is also reduced considerably and two loops are eliminated. 
It is proposed to use electric traction. Thus while 
the maximum train load will remain the same, the oper- 
ating conditions will be very much more favorable in 


*Another important and costly piece of reconstruction work 
on the Canadian Pacific Ry., in the Kicking Horse Pass, which 
replaced 4.5% grades by 2.2% grades and involved the con- 
struction of long spiral tunnels, was described in “Engineer- 
ing News,” Jan. 23 and Mar. i9, 1908, and Nov. 10, 1910. A 
rofile of the entire Transcontinental line of the Canadian 
*acific Ry. was published in our issue of June 10, 1897. 


oe Re re RR Na 


will be clay and boulders. The balance is expected to |x 
in solid rock, mica schist and quartzite, so far as can |) 
judged from the investigations made. The maximum 
depth of rock above the tunnel will be 5690 ft. In cross 
section, the tunnel will be 24 ft. high and 29 ft. wide, 
with concrete lining through the softer materials. 

The method of construction is wnusual. A pioner! 
heading or tunnel will be driven 45 ft. from the cente 
Ife of the main tunnel and with its grade 10 ft. abov 
the subgrade of the latter. From this pioneer tunne! 
crosscuts will be made to the line of the main tunnel at 
such distances as may prove desirable, probably 750 | 
1000 ft. apart. Drifts from these crosscuts will be driv 
along the center line of the main tunnel, from whi 
drilling and shooting can be carried on while mucking 
will be done with air-operated shovels in the enlarg 
section of the main tunnel. The muck will be hand! 
by 16-yd. side-dump cars and compressed-air locomoti\e- 
The drills and ventilating fans will also be operate: }) 
compressed air. 

By the middle of February, 1914, the pioneer tunne! 
at the east end had been advanced 900 ft., and the right- 
hand wall-plate heading at the east portal had bee 
started and carried 30 ft. The headings will be con 
tinued, timbering carried on and bench excavated by th 
air-shovel until rock is encountered. Another steam- 
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hor at the west end will enable the pioneer tunnel 
shov' 

to be rted at that end also. 

The work is under the diree ‘tion of - 
, vineer of the Canadian Pulte Ry. 


. G. Sullivan, 
( Western 


Chi 
Li ’. F. Busteed is engineer in charge, covering 
aie ision and double tracking as well as the tunnel. 


For .; and information we are indebted to the engi- 
rhe contractors are Foley, Welch & Stewart, of 
\\ eg, and A. C. Dennis is engineer in charge for the 
ontractors. Westinghouse Church Kerr & Co, have 
ion retained as consulting engineers for the electric 
tr | plans. 
% 
Government Dredging vs. 
Contract Dredging 

Lieut.-Col. Harry Taylor, Corps of Engineers, U. 8. 

\.. Assistant to the Chief of Engineers, Washington, D. 


(.. has compiled the following data in regard to the rela- 
tive costs of dredging with government-owned plant and 
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cu.yd.; by dipper and bucket 
at a cost of $15,902,032.31, 
cu.yd. 


dredges, 80,354,145 cu.yd. 
or at a rate of $0.1979 per 


In the cost of dredging by government plant there is in- 
cluded all expenses for operation, ordinary and extra- 
ordinary repairs, surveys, and snch office expenses as are 
chargeable to dredging operations, while the cost of the 
contract dredging is the contract cost only, and does not 
include the cost of government inspection, surveys, of- 
fice expenses, ete., that are charged against the govern- 
ment plant. 

The government dredging plant comprises 22 
dredges, 54 hydraulic 10 dipper dredges, 22 
bucket dredges and the equipment of tugs, 
scows, pontoons, barges, ete., representing a total invest 
ment of $12,583,563. Lieut.-Col. Taylor concludes that 
the saving in cost had the government dredged the 181, 
873,125 cuyd., which were let by contract, would have 
paid for all the dredging equipment at present owned by 
the government. 


seagoing 
d redges, 


necessary 


Present Line (S ngle Track) ----=-= 





New Line (Double Track) 
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Snow-sheds = “We 
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Miles on Present Line from Field, B.C. 


Fia, 2. 


(At A-A and B-B the new double-track line is on the 


distances indicate the 


by contract, which are published in the Professional 
Memoirs of the Corps of Engineers for March-April, 


1914. The data cover the fiscal year June, 1912, to 
June, 1913, and are essentially as follows: 

(a) Government dredges excavated during the year a 
total of 52,564,497 cu.yd. at a cost of $3,786,407.45, or 
an average rate of $0.072 per cu.yd. “This amount of 
material was divided between the different classes of 


government dredges as follows: Hydraulic pipe-line 
dredges, 21,351,780 cu.vd. at a cost of $1,363,534.68 or 


at a rate of $0.06386 per cu.yd.; by seagoing dredges 
27,502,996 cu.yd. at a cost of $1,687,707.78, or at a rate 
of $0.06136 per cu.yd.; by ae and bucket 
3,709,721 cu.yd., at a cost of $735,164.99, 
of $0.1981 per cu.yd. 
(b) Dredging contracts completed during the year 
or in force at the end of the year, included a total exca- 
vation of 181,873,125 cn.yd. at a cost of $26,213,96 52.70, 
or at an average rate of $0.1441 per cu.yd. This exca- 
vation was divided among different classes of dredges as 
follows: Hydraulic pipe-line dredges, 101,518,980 cu.yd. 
at a cost of $10,311,930.39, or at a rate of $0.10157 per 


dredges, 
or at a rate 





PROFILES OF THE OLD AND New LINES AT THE 


same location as the 
saving by the new 


Rogers Pass; CANADIAN Paciric Ry. 


present single-track line; the 


line.) 


differences in 


The Status of the Telephone Industry in the 
has recently been reported for 
the Census. The figures in the 
the total wire mileage and number of instruments for all 
systems in operation in 1912, but not including private lines 
between departments of an establishment unless connected to 
an outgoing line. It is reported that while the number of 
messages is accurately accounted for by companies, no 
records are made from which accurate statistics can be 
piled for the country Moreover, a message may represent 
a few words’ talk or a long conversation, and therefore 
not indicate the extent to which the equipment is used. No 
estimate was possible of conversations over private-branch 


United States 
1912 by the U. S. Bureau of 
accompanying table include 


some 


com- 


does 


lines or for companies in 1912 which had an income of less 
than $5000. 
Estimated 
Miles of Number of number of mes- 
Year wire telephones sages or talks.' 
United States 1912 20,248,326 8,729,592 ?13,735,65 





1907 12,999,364 6,118,578 * 10,400,433, 
1902 4,900,451 2,371,044 5,070,554,553 
Bell telephone system 1912 15,133,186 5,087,027 9,133,226,836 
1907 8,947,266 3,132, 7 6,401,044,799 
1902 3,387,924 1,317,1 3,074,530,060 
All other companies and 
systems 1912 5,115,140 3,642,565 4,602,431,409 
1907 4,052,098 2,986,515  3,999,389,150 
1902 1,512,527 1,053,866 1,996,024,493 


* The number of messages reported by the Bell Telephone System includes 
only completed calls, while the figures for all other companies may include some 
original calls not necessarily completed; each as calls that the operator reports as 
“Line busy” or “Does not answer.” 

2 ae. of companies with an annual income of less than $5,000 
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The First 2400-Volt Direct Cur- 
rent Railroad Switchboard* 


The first direct-current switchboards built 
in America have recently been placed in regular service 
in two substations of the Butte, Anaconda & Pacific Ry., 
in Montana. Ags noted in the description of overhead 
line construction for this road (ENGINEERING News, 
Mar, 19, 1914) there are two substations for converting 


2400-voit 


the high-tension alternating current received to 2400- 
volt direct current for the railway motive power. In each 
substation there are two 1000-kw. motor-generator sets, 
each motor driving two 500-kw. 1200-volt direct-current 
generators connected in series to give 2400 volts, excita- 
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being designed with broad wings to dist: ; 
netic flux uniformly over the whole are ch o" 
ing that the direct-current are will be rup: 
circuit breaker opens. . 

Protection against too low voltage co) 
cured by a low-voltage release on the brea 
acts in conjunction with a speed-limiting , 
corresponding machine to trip the circuit 
the desired speed is exceeded. 

The low-voltage release must be set befor 


will remain closed; this is accomplished 


plunger by means of a wooden rod connect: 
bell-crank mechanism to an operating ha) 
front of the switchboard, the handle being pu: 


Hicu-Tenston Drrect-Current SwitcHBOARD AND Crrcvit BREAKERS, BUTTE SuBSTATION: Butter, ANA- 
conDA & Pactric Ry. 


tion current at a potential of 125 volts being furnished 
by separate exciters. 

The alternating-current control is along the usual lines 
for remote-control switching, but the control of the di- 
rect-current ends of the machines brings several new 
and very interesting features. The high-voltage direct- 
current generators are protected from injury in the case 
of overloads and short circuits by a special circuit breaker 
developed for use in 2409-volt direct-current railway 
service. A notable feature of this circuit breaker is the 
use of an are chute provided with a magnetic blowout 
of great intensity, the pole pieces of the blowout coil 


*From information furnished by the General Electric Co., 
Schenectady, N. Y., designers and builders of the equipment. 





the switchboard. The breaker may be tripped manually 
by pulling the operating handle out. The circuit breaker 
is also provided with a bell-alarm switch which closes the 
bell cirenit when the breaker opens, the circuit being 
opened again as soon as the main switch is closed. 

Both the low-voltage release and a reverse-current re- 
lay are connected in the 2400-volt circuit through high 
resistance and are insulated from the circuit breaker so 
that the speed-limit device on the generator may be kept 
at ground potential. 

The lever switches and circuit breakers are mounted 
on insulators, thus providing effective insulation. Large 
clearances have been allowed for all current-carrying 
parts. The main busses are located above and to the 
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circuit-breaker panels (the latter being lo- 


ee of the panels carrying the instrument and 
ae equipment ) and are protected by an asbestos 
- vering which inclines upward from the top 
oa 4 ‘reuit-breaker panels to the wall behind the 
eit ird, forming an effective barrier between the cir- 
C ers and busses. This construction accomplishes 
purpose, both preventing circuit-breaker ares 
i hing the busses and also making it impossible 
ee ‘hing to fall on the busses from above. 


', order to insure the safety of the operator, 


there are no high-voltage live parts exposed on the 


a f the panels. The lever switches .and  cir- 
+ breakers are mounted on separate panels back 
of » main switchboard, as stated above, and are oper- 
ated bv handles, 


on the front of 
the main panels, 


acting through 
wooden rods and 
suitable mechan- 
isms to insure 
that the handles 


shall be perfectly 


insulated. The 
ammeters are Iln- 
cased in insulat- 


ing covers; the 
voltmeter, mount- 
ed on a swinging 
bracket, is con- 
nected directly to 
the cireuit on the 
grounded side, 
with separate re- 
sistance on the 
positive side, thus 
making the poten- 
tial from meter to 
ground a mini- 
mum. There are 
no live parts ex- 
posed on the back 
of the board from 
which the opera- 
tor might receive 
an accidental 
shock. The shunt 
and potential 
leads are being 
carried through 
fiber tubes on in- 
sulators;  poten- 
tial receptacle 
studs are covered with a fiber box. 

w 

Moving a 16-Ton Locomotive 

by Cableway at the Arrow- 

rock Dam 

The stationary cableway shown in the accompanying 
cut is one of two Lidgerwood cableways of the Arrowrock 
Dam construction plant. The view shows a 16-ton dinkey 


locomotive being transported from the pit to the spill- 
way of the dam, which is situated 20 miles above Boise, 





TRANSPORTING A DINKEY ENGINE BY CABLEWA) 
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Idaho. The span of these cableways is 

each has a continuous-capacity rating of The 

“Excavation for the Arrowrock Dam” was described in 

an extended article by Charles H. Paul, Construction 

Kngineer, of the U. S. Reclamation 

NEERING News, July 17, 1913, p, 93. 
# 

Water Control in Illinois, including jurisdiction over pub- 
lic waters and public water-supplies, is exercised in some 
degree by seven different State bureaus, according to a paper 
by Prof. John A. Fairlie (Director of the Efficiency and 
Economy Commission of the State of Illinois, Champaign, III.) 
read before the recent convention of the Illinois Water Supply 
Association These The State Board of Health, 
the and Fish Conservation Commission, the Natural 
History Laboratory, the State Water Survey, the State Geo- 
logical Survey, the Rivers and 
Public Utility Commission In 


1300. ft., 


5 tons. 


and 


Service, in Enai 


bodies are 


Game 


Lakes Commission, 
addition, 


and the 
various 
authort- 
of which 
number of 
civil divi- 
The most 
important of 
the 


there are 
drainage 

ties, some 
cover a 
minor 
sions 

these 
Sanitary 
District of Chicago 
and the East 
Levee and Sanitary 
District. Still fur- 
ther, the various 
cities and 

throughout 

State have a 
siderable measure 
of local control over 
water and 
supplies. 
there is 


are 


Side 


towns 
the 


con- 


water- 
Although 
some co- 
operation 
the seven bodies 
named, there is very 
little 


between 


coérdination 


and none of them 
has efficient control 
over local authori- 
ties. The State Wa- 
ter Survey, which 
dates from 1897, 
was created, Pro- 
fessor Fairlie says, 
“to make a chemi- 
cal and biological 


Study of water-sup- 
plies in the State 
for domestic and 
manufacturing pur- 
poses.” In 1911 the 
work of the State 
Water Survey was 
sO extended as to 
enable it to employ 
field agents to “in- 
spect water-sup- 
plies and to make 
Sanitary investiga- 
tions and analyses 
of water.” The Riv- 
ers and Lakes Com- 
mission was estab- 
lished in 1911 and 
was given jurisdic- 
the rivers and lakes of Illinois. 
data relating to public waters, 
floods and various other sub- 
granted in 1913. To quote again 


tno. News 


tion and supervision 
It has authority to collect 
navigation, water power, 
jects under authority 


over 


from Professor Fairlie: “Plans for works in public water 
must be submitted to and be approved by the commis- 
sion.” The commission has collected many data and pub- 


lished some reports on water resources, reclamation, naviga- 
tion and harbor projects. Professor Fairlie states that “a 
few plans for drainage and sewerage work have been sub- 
mitted to the Commission for approval.” The State Public 
Utility Commission, organized at the beginning of 1914, “has 
jurisdiction over all private corporations or individuals own- 
ing or operating water or power plants” but not over mu- 
nicipal plants. 
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Large Steam-Shovels for Strip; 
Coal Seams 


SY NOPSIS—Evceptionally large steam shovels of the 
revolving type have been designed for the special work of 
stripping coal seams for open-yit coal cutting. The ma- 
chine here described weighs 270 tons and has an 8-yd. 
bucket on an S8O-ft. boom. It travels on a pair of tracks, 
and is claimed to have excavated earth at a cost of be- 
tween 2 and 3c. per cu.yd, 


# 

A class of excavation work which has developed to a 
considerable extent in recent years, and has provided a 
special field for the steam shovel, is that of stripping the 
overlying material from coal seams which lie nearly hori- 
zontal and are covered by overburden of not more than 
30 ft. in depth. The usual method of operation in such 
stripping work is to make 
successive parallel cuts. The 
material excavated from the 
first cut is piled on the 
ground at the edge of the 
cut. The coal is removed by 
a small traction shovel work- 
ing behind the big machine 
as shown in Fig. 2. On the 
next cut the big shovel de- 
its spoil in the pit 
the first cut and 
that from the third cut is 
thrown into the pit of the 
second cut, and so on until 
the entire area has been cov- 

This makes the cost of 
digging the only expense in 
the removal of 
den. 
being 


posits 


made by 


ered. 


the overbur- 
Fia. 1. 


(The 


Such stripping work is 
the coal re- 
Indiana, Illinois, 
Missouri, Kansas and Oklahoma. 

For some work of this class, special excavators with 
conveyors have been used, but the greater part of it has 
been done Interest centers in the 


done in large steam 
gions of 


lowa, 


with steam shovels. 


very large machines, particularly as the minimum cost 
per yard of material handled is usually attained with 


them. Some of the largest machines have been built by 
the Marion Steam Shovel Co., of Marion, Ohio, and 
these are described below from information furnished us 
by the company. 

The steam shovels built by the Marion Co., for this 
work, are of the revolving type, in which the machinery 
is carried by a turntable revolving upon the lower fixed 
frame. They are very much larger than the ordinary re- 
volving shovels; have long booms and are much heavier 
and more powerful than steam shovels of the ordinary 
non-revolving type on standard-gage track. The largest of 
the Marion machines weigh about 270 tons, and can 
handle an 8-yd. bucket on an 80-ft. boom or a 5-yd. 
bucket on a 90-ft. boom. One of these, with an 8-vd. 
bucket, is shown in Fig. 1. It is operated by the Two 
Rivers Coal Co., near Danville, Tll., and the view shows 
it making a cut 24 ft. wide in overburden 20 to 30 ft. 
deep, the material comprising 10 ft. of soapstone and 


shovel 


10 ft. of sand and loam. The length o{ 
% mile. Four men are employed on the ; 
from four to six men in the pit, for shiftin 
The Beech Flats Coal Co., at Rush Run, « 
similar 270-ton machine with an 8-yd. bu 
ft. boom. This is making a cut 80 to 106 ft. 
ing in sidehill ground where the depth ot 
is from nothing to 24 ft. 

A smaller machine operated by the Pierce ( 
Kansas, is shown in Fig. 3. This has a 75-ft. 
314-yd. dipper, and weighs about 175 tons 
order. It cuts to a radius of 52 ft. at grade o: 
a height of 34 ft., and has a horizontal reach 
from the center of the turntable to the cent 


Opren-Pit Metuop or Minine Coat: Two Rivers Coan Co., TLuiNots 


is removing the overburden, while the smaller on 


excavating the coal.) 
dump. The bucket can dump at a height of 53 ft. above 
the rail, with the boom at an angle of 45°. 

The builders state that it is difficult to give figures as 
to performance and cost per cubic yard owing to the 
fact that the materials vary greatly, as well as the speed 
of working by different crews, while the cost-keeping 
methods in use among the coal operators rarely give an 
accurate accounting. The company has figures, however. 
which show that some operators are moving the overbur- 
den at costs as low as 2.3 to 2.6c. per cu.yd. The ca- 
pacity of the machines ranges from 2000 to 3500 cu.yd. 
per day, varying with the size of the machine and tl 
character of the material excavated. 

The following description relates to the 270-ton shovel, 
shown in Figs. 1 and 2. 

Frame and Trucks—The lower or fixed frame |s 
square and is built up of four 56-in. plate-girders and 
30-in. diagonal corner beams, with eight 24-in. ravdial 
beams riveted to a central steel casting which carries th 
turntable-pivot pin. Upon this lower frame is the lower 
roller path of the turntable. 

The upper or revolving frame is longer and narrower 
than the lower frame, with the engine and hoist mounted 
over the pivot pin and the boiler mounted on the rear 
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end so as to act as a counterweight to the 
rame is built of I-beams and channels, and 
ide is attached the upper roller path of the 

it carries the housing or cabin, with a hinged 
the rear to serve as a platform for the fire- 
frame is stiffened by a pair of trusses, with 
A-frame so designed with pin connections that 
part can be dismantled and assembled in the 
a, minimum amount of work. The A-frame 
e pulleys over which is led the topping lift of 


overoa 


boom. 


T sper frame revolves around a heavy pin carried 
venter castings in the upper and lower frames. 
he table consists of upper and lower roller paths, 
to the revolving and fixed frames respectively, 
ler circles being 30 ft. diameter and having 
between them a live ring of 60 high-carbon cast-steel roll- 
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A special feature of the carrying system is the hy- 
draulic equalizing or leveling device provided for the two 
rear trucks, which gives the flexibility of a three-point 
support and enables the machine to travel and be oper- 
ated on uneven track without imposing torsional strain 
in the frame due to unequal distribution of the load. The 
device consists of a pair of hydraulic cylinders in the 
frame, with large trunk pistons which have a bearing 
upon the truck frames. These are connected to a pump 
by heavy pipes fitted with valves and a bypass, so that 
the fluid may be allowed to flow from one cylinder into 
the other or into the pump reservoir. 

MacHINery—The hoisting engine is of the horizontal 
side-crank type, with two cylinders 14x16 in. and link 
reversing gear. The cylinders with their bedplates are 
cast separately and are mounted on opposite sides of the 
hedplate of the hoist, whose frame carries the main drum 


ee Pee 


Fig, 2. 270-Ton RevoLvinG Steam SuHover with 8-Yp. Diprer ror Strippine Coan 


ers 1114 in, diameter, with journals carried by inside 
and outside rings. Kach roller has grease cups to lubri- 
cate its bearings. To the lower or fixed frame is at- 
tached the horizontal circular rack for revolving the 
upper frame. 

The lower frame is carried on four trucks, each having 
four double-flanged 30-in. wheels. The machine travels 
on two tracks of 39-in. gage, spaced 26 ft. c. toc. Each 
truck has a single inside frame of cast steel which carries 
the king pin and in which the axles have bronze bushed 
bearings. The axles of all the trucks are utilized for 
propulsion, being driven by gearing. A hollow vertical 
shaft at the center of the frame is driven from the main 
engine and carries a pinion gearing with a bevel gear on 
a longitudinal shaft, which in turn is geared to two lat- 
eral shafts carrying pinions gearing with spur wheels on 
the inner face of the truck wheels. The shafts have tele- 
scopic and universal joints, so that the machine can travel 
on curves and irregular tracks. 





shaft and the intermediate or clutch shaft. The throttle 
is of the balanced-piston type, having long tapering ports 
to admit steam gradually to the cylinders, and having 
a bypass which enables the engine to back down (with a 
loaded dipper) by releasing the steam from the cylinders 
while the hoisting friction is still engaged. 

The 38-in. hoisting drum is mounted loose upon its 
shaft, and has bronze-bushed bearings. Its length is such 
that only a single wrap of the cable is required to raise 
the dipper to its highest position. The drum is oper- 
ated by an outside friction band, lined with wood blocks, 
and controlled by a cylinder which is bolted to the spokes 
of the main gear wheels and is connected to the band 
by a lever keved to a crank passing through the gear near 
the rim. Opposite the main friction band is a check band 
for controlling the dipper when the main friction is re- 
leased. This also is of the outside type, of large diam- 
eter and wide face, with an air-cooled housing. It is op- 
erated from the forward end of the machine by a foot 
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lever connected to toggle links, which gives an effective at the middle and ends. The foot casti; 


checking brake while allowing ample clearance on the hemispherical, to allow of a slight rolli, ' 

housing when the band is released. boom without straining it. The sock . } 
The 15-in. boom hoisting drum is mounted on the rear nected to the inner siils and end erosy 

end of the machinery frame, between the engine cylin- volving frame directly over the rolle: : 


ders. It is driven by a clutch on the intermediate shaft, strain is transmitted directly to the low, 
engaging a worm gear which locks the boom in any po- guys attached to the middle of the boon 
sition without the aid of ratchets or friction bands. the corners of the upper frames so as 
The rotating engine is of the horizontal center-crank in starting and stopping. The crow 
type, with two cylinders 10x11 in.; it is reversed and con- mounted on top of the boom and is of 
trolled by a central valve of the balanced-piston type, and the rotating engine, but has cylinders 9 
requires but one operating lever. The two cylinders and geared directly to the shipper shaft, whic 
single steam chest are in one casting, which is bolted to bushings and is made of square section to 
the bedplate; on this latter are formed also the cross- hearth steel gears and the manganese-stec| 
head guides and shaft bearings. The engine is com- The dipper handle is composed of two o; 
pound geared to a vertical shaft whose lower end carries _ steel plates on the sides and heavy stee! 









‘Fic. 3. 1%5-Ton Revotvinc Steam SHoven with A 314-Yp. Dipper on a %5-Fr. Boom. Pierce Coat (o., 
KANSAS 


a pinion which gears with the fixed circular rack on the and bottom. It is held to the shipper shaft pinions by a 
lower frame. This engine is set behind the main engine yoke or gaddle attached to a cast-steel slide plate on top 
and to one side so as to bring the driving pinion in the of the dipper handle, and has at its outer end a steel 
longitudinal center line. With this arrangement, the casting to which the dipper or bucket is attached by a 
teeth in mesh will not bind when there is any vertical pin. The rack is of manganese steel, secured to the lower 
play of the upper frame. The propelling gear is driven face of the handle by through bolts. 
from the main engine through a clutch, as noted above. The dipper has the front and front corners formed 0! 
The machine has two boilers of the locomotive type, 6 a single manganese-steel casting, joined to the cast-ste 
ft. diameter and 19 ft. long, designed for 150 lb. steam back plate by steel side plates, which are reinforced at top 
pressure but carrying a working pressure of 125 lb. The and bottom. On the back-plate are formed jaws to whic’ 
ashpan has a dump bottom, and an adjustable sliding the dipper handle pitch braces and door hinges are con- 
: door to regulate the draft. There are two water tanks, nected by pins. The dipper is fitted with teeth whi 
one on each side, and when the machine is working the may be of manganese steel or of forged steel with tovl- 
tanks can be filled by means of a pipe leading through the _ steel points, as may be required. The bail carries the 
hollow vertical shaft of the propelling gear. steel sheave block, with steel sheave having a pin of 
300M AND DippEr—The boom is of steel, of box-lattice large diameter which runs ip bronze bushings and his a 
construction, but with long cover-plates on all four sides, lubricating device. 
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TI isting rope is triple-hitched to the dipper, 
double sheaves at the head of the boom and 
a boom to the drum. The boom-hoist rope 
= ch a block at the head of the boom and over 
. the A-frame, thence direct to the drum. The 
is stationed at the front end of the revolving 
a ' to the left of the boom so that he is in close 
tral t ; 7 
» work. Here are grouped the six operating lev- 
Vit ‘ z 3 é se Ete 
‘ control the following functions: the hoisting 
ers . . .- . 
t} ‘he main drum friction, the boom hoist and pro- 
utch, the hoist reverse, the cylinder cocks, and 
tl « or brake band, this last being a treadle or foot 
le he craneman is stationed at the right-hand front 
| | 
c f the revolving frame. 
The accompanying table gives some of the main partic- 
ulars of these large steam shovels. 
Yossie 
Bucket ..csccsccccccescescecccssccssnscccccece Rl Ag 
engeth Of DOOM ..ccccceseecree eect rene nnrerce cece ead 
vel ht of dump above rail ...... Ae - 65 ft. 
Radius of cut at 40 ft. elev. ........---. hae ++ 2 ghee ‘ 
Radius of cut at grade ....--.-.e eee eee eee cee: reese DOM t. 
Rea h from pivot to center of dump . wet pees 95 ft. 
Pivot to rear end of upper frame .... ; ..36 ft. 6 in. 
Height from rail to top of A-frame .. wees a 47 ft. 6 in. 
Size of revolving frame .......- ols st arale nell we aaa eee = 
Size of lower frame ....--+++++-+-- tenes ean eewean 30x3 01 ‘ 
Water-tank capacity ee aie ers se +a : owanae era ae 
Working weight ......-+-+-++.+:: teen 27 ons 
Ballast for upper frame . 2s we Cees 15 to 7 tne 
Hoisting cable ......-+-++++-: 1 , iseat enna 1 * i. 
Boom hoist cable .....-...--- id phn deh Awekieeers ewe wen as > 
Length of dipper handle ........--..-.-- ach s'enee oles han ft. 
Diameter of hoisting drum La a iad ku wk & oe Ol aera 3S in 
Diameter of boom-hoist drum ...-.-- 66+. ss eee c cece eee eee 15 in 
# 


Provisions for Dragging Roads 
under the New Iowa State 
Highway Law 


As described in our issue of July 17, 1913, in an ar- 
ticle by Prof. A. Marston, Chairman of the Iowa State 
Highway Commission, the new state highway law, passe:! 
in 1913, provides that the commission shall have super- 
vision of all road officers and all road work in the state. 
The new law is radically different from the old laws and 
has come to be considered a model for state highway or- 
ganization in other states. Although there were between 
8000 and 9000 road officers, state, county and town, in 
[owa at the time the law went into effect, far less diffi- 
culty has been met with in perfecting the organization 
than was anticipated. 

One of the difficulties to be solved was to organize the 
township road work to get the most efficient results pos- 
sible in widely scattered and much neglected localities— 
a branch of road work that in most states still comes out- 
side the pale of engineering supervision. Engineering 
supervision of maintenance of common dirt roads, as has 
been noted in these columns before, consists largely in 
the effective and judicious use of the common oad 
drag. This is now provided for in Iowa by state law, an 
abstract of the provisions of which follows :* 


Township Trustees—It is made the duty of the township 
trustees to select what are known as the draggable roads of 
the township and to select one man as superintendent of the 
township road system at the annual February meeting, or as 
soon thereafter as possible. Upon the roads selected as drag- 
gable by the trustees is spent for dragging, not less than 
the one mill drag tax authorized by law. No part of this drag 
fund is spent for equipment or for pay of the township road 
superintendent. 

The trustees have all bills, for work done on the township 
roads, certified to by the township road superintendent before 
allowing payment. The trustees fix the term of employment, 





*From the Service Bulletin of the Iowa State Highway 
Commission, February, 1914. 
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compensation and bond of the superintendent and require 
an annual report of work done and moneys spent by him. The 
purpose of this report is to make the work done a matter of 
record and to insure that the work will be done in such a 
manner that a good report can be made of the work done 

Township Superintendent—The township superintendent 
has charge of all the dragging and repair work on the town- 
ship road system. He makes sure that the approaches to all 
bridges and culverts on the township roads are kept in shape 
and all trash and weeds kept from cheking the mouths of cul- 
verts and bridges. He makes contracts for dragging and sees 
that dragging is properly and promptly done. 

Road draggers are paid, from the dragging fund, a reason- 
able price for the work. 

The superintendent of the township roads has charge of 
the work of the poll tax of the township by directing the 
work done in paying the tax. 

He certifies to the correctness of all bills for dragging, 
maintenance and repairs. These bills are itemized as to time, 
place and amount of work done. Without this certification 
the township clerk cannot draw warrants without becoming 
liable on his bond for the amounts so illegally drawn. 

The superintendent's compensation comes out of the town- 
ship road funds, which is kept separate from the drag funds 
All drags and other equipment are also paid for from the road 
funds and not from the drag fund. 

The superintendent makes a full and complete report an- 
nually of the work done by and under him showing itemized 
cost, location, time and by whom done This report is made 
to the township trustees. 

Highway Engineer—The county is required to furnish a 
civil engineer free to the townships for permanent grading 
work. Before beginning any work upon the township road 
system, other than that described as repair work, the trustees 
must make application to the board of supervisors, who are 
required to furnish them with an engineer, to be paid out of 
the county fund, who shall survey and lay off such roads ac- 
cording to the plans and specifications 

lt . . : . ‘% . 

[he foregoing provides for the supervision of drag 
work, which is best done by written contract, the agree- 
ment being worded as follows: 

COPY OF DRAGGING CONTRACT FOR COUNTY HIGHWAYS 
IN HENRY COUNTY 

I hereby agree to drag the following highway whenever 
necessary, or when directed so to do by the Supervisors for 
the period of one year commencing January Ist, 1914, for the 
consideration of 35 cents per mile, traveled, commencing at 
Sees EMS 66.6 bend n 6.0.4 0.0 ae agian Sewell 0<.aa.s oe oe eee 
CME Sad 61 Lear des ke HRTMAS AERA Re Kee raaehswR Mipks Web MOT S A 
eae ....miles in all, 

I further agree to ride said drag, to remove all loose stone 
or sticks from the traveled pees of the highway and carry 
a shovel and make any small repairs at culverts and bridges, 
to remove any bumps or accumulations from said highway; 
also to remove any grass, weeds, or other accumulations from 
culverts and bridges so as to give water a free passage 
through same. P 

I further agree that if I neglect said road at any time when 
the same needs dragging or refuse to drag it when called upon 
to do so, that I will forfeit the sum of 50c. per mile of said 
highway neglected. 

The Board of Supervisors reserve the right to cancel this 
contract at any time. 


Supervisor. 


Electricity for Heat, and for all other services involving 
the use of energy, will be used in a new high school build- 
ing at Rupert, Idaho,*in the center of the Minidoka Irriga- 
tion Project. For the general heating apparatus, the com- 
mon arrangement of hot-air pipes, etc., has been adhered to 
but the heat is furnished by a battery of electrical units, 
similar to those used in large ovens. Twenty 18-kw. units 
are to be installed in pairs, each pair having a separate con- 
trol from a switchboard in the principal office. Current 
comes from the Project power house, 14 miles away, and the 
estimated cost of operation is placed at $1760 a year com- 
pared with coal supply at $1000 plus a fireman at $75 per 
month. The first cost of the electric system was $3000 less 
than the other. The equipment was planned by local electri- 
cians, with the assistance of the government engineers on 
the Project. In addition to the heating, a 10-hp. motor drives 
a ventilating fan and supplies power for the manual train- 
ing department. An electric hot-water heater supplies the 
domestic science department, the shower baths, lavatories, 
etc. In the domestic science laboratory are individual elec- 
tric stoves, an electric range, and various appliances. The 
electric lighting includes a small theater equipment for the 
school auditorium, the building also serving as a_ social 
center. 
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Recent Improvements of the 
Boston @ Maine Railroad 
im the Connecticut 
River Valley 


The Boston & Maine R.R. has been doing work for 
some two years on its line near Brattleboro, Vt., which 
will, when completed, materially change the arrange- 
ments in this locality and represent the investment of 
#3.000,000 or more, The work is best examined under 
three heads: (1) The Hinsdale cutoff; (2) the Brattle- 
boro station and approaches, and (3) the checking of 
slides at Kast Putney, Vt., the last being a project of 
minor size though of considerable interest. 

Tue HinspaLe Curorr—For many years the Boston 
& Maine trains proceeding north from Springfield, Mass., 
have had to run over Central Vermont Ry. tracks be- 
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Fra. 1. Connrericur River Crossing OF THE Boston 
& Maine R.R. Near Bratrriesoro, V1, 


tween South Vernon, Vt., and Brattleboro (a distance of 
11 miles), and again between Windsor, Vt., and White 
River Junction (14 miles). It has long been the aim of 
the Boston & Maine R.R. to make its own line continuous 
so far as local topography would permit and in aceord- 
ance with this policy a double-track cutoff was planned to 
get around the Central Vermont section between South 
Vernon and Brattleboro. 

Opportunity was taken of the generally flat lands on 
the New Hampshire side of the Connecticut River be- 
tween these two places. Also the Boston & Maine has a 
line, called the Ashuelot branch, running from South 
Vernon, Vt., to Keene, N. H., crossing the Connecticut 
just above the former place. This branch, therefore, was 
used as the beginning of the new cutoff. The Ashuelot 
branch was left, after going three miles from South Ver- 
non, at Dole’s Junction, and the new line is pushed north 
along the river. About a mile below Brattleboro the line 
is brought back into Vermont over an interesting bridge. 

The cutoff has a few curves of 1° or less, one 3° and 
one 2°, At the Connecticut River crossing where the line 
reénters Vermont, there are three 4° and one 2° reverse 
curves with short tangent stretches between. Maximum 
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grade is 0.5%. The line up to the Connect 
8 a Succession of short cuts and fills, totaliy 
Karth cut, 1,360,000 cu.yd.; ledge, 130,000 
1,092,000 cu.yd. The excess cut was us: 
proaches into Brattleboro on the Vermoy) 
river. 

The only difficult piece of work on the 
Fort Hill on the New Hampshire side, wh 
some 85 ft. maximum had to be made. 'T 
proved to be a saturated clay mixture whic! 
and afforded poor support for the track shov 
It was necessary to broaden the excavation i) 
short steps and to attack the hill from the on! 


Also excavation was made by crane and clam 
to 4 ft. below grade and filled with cinders 
Since the material has had opportunity to ¢ 


there has been no difficulty with slides. 
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For all this work the contractors, Holbrook, Cabot & 
Rollins Corporation, came in from the south on 20 
curves and 5% grades with standard-gage equipment. To 
provide outlets for the excess of cut over fill, the river 
was crossed on trestle just above the site of the new 
bridge. A few difficulties were encountered with this 
trestle in spring high water, but the ice dams were broken 
up before the work was lost. Work was started Apri! 
1912, and the line was opened for traffic June 28, 1915 

The new bridge over the Connecticut hag two 250-1! 
two-track truss spans, four 80-ft. single-track ¢ ler 
spans for each track, and one 821%4-ft. girder span. as 
shown in the accompanying figure. The east abut: 
is in ledge. Pier 1 was built with a coffer-dam on |: 
Piers 2 and 3 were built with open caissons =!) 
gravel and resting on piles. Piers 4, 5 and 6 wen 
with coffer-dams in gravel. The west abutment wa 2 
coffer-dam in gravel and on piles. 

The line enters the bridge on a 4° curve which ts al 


4 
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et the middle of the first truss span. The sec- some 50 ft. high, the old face being taken away for some 


se js on transition curve and tangent. The reverse 75 ft. maximum depth. This has involved 108,000 cu 
‘on begins about the middle of the fourth girder yd. of earth excavation and 6400 cu.yd. ledge. ‘Th 
ind is carried past the middle of the sixth span location of Vernon St., the construction of retain 





the 4° curve is taken, walls, and the fill for the Central Vermont freight yar 
ir and six feet above the ties are two skid girders are how practically completed. The matter of grade cro 
into the truss. The tie framing is unusual, as seen ing separation is still waiting for tinal agreement wit 
ee 3 aa ; . the town and consequent order of the Publ servic 
aes r| | Commission covering final details of plans and the actua 
is | construction, 
aha pie = ~Y | Kast PurNry SLIDES A couple of miles above Brat 
= Se We > tleboro, at Kast Putney, V2. Where the «td road fol 
NS \ | lowed the river bank on a 3° curve, trouble was en ‘. 
. / \ 77 countered by the old bank sliding. The bank had sloped 
i? | to the river at less than 14 on 1 and had been stable 
| until the Hinsdale hydro-electric development was com ‘ 


| pleted below, It is probable that the bank became more 
saturated at the new backwater level (13 ft. above low 


oat . water) for when this was suddenly drawn down in re 
wy . | . 
Ur ainntaneomenenate — leasing flood flow, the bank slid away from under ‘he 
track, 
In repairing the line the bank was filled out into th 
: T — river more and: the curvature reduced a little. In filling, 
, x | CONNECTICUT RIVER | Sd 
EB: ; rock was dumped in against the bottom toe, as shown in 
| ase —— 


r 
Profile 


; 0 oe 5 6 7 § the accompanying sketch, to backwater level. Above this by 
; be wy’ ~ a ' 










y rr , : /60 
Fie. 2. Layout or NEW BRATTLEBORO STATION AND whut a 
Bripek St. CRossina 

eo * e . 

in the accompanying figure. The steelwork was built and, a 

F erected by the American Bridge Co. ‘The erection was on = & i 
F falsework. Ola 120 i” 
5 The river bank from this bridge north into Brattleboro Barth P amen if 

is narrow and flanked by a high bluff. Therefore, right- i . ae 
; ENO. NEWS + hhh <r 


es 


of-way for the track approaches from the bridge into the 
wn were secured from the Central Vermont Ry, Ino. , ; 

eee ' ' Fig, 3. Repam or East Purney Stipes, B. & M. RRL 

exchange, rights were given the latter road from Brattle- 

boro north a mile to the junction with the Central Ver- 

mont branch to South Londonderry (recently converted 


. was protected by riprap stone from the new station exca- 
D ‘Ty j s ( i ( h ve . As the I 0) On p 4 aine . 
from narrow to stan lai | gare ) s 5 st & Mi vation in Brattlebore. 


gir, 





was a dirt fill bringing the bank out 30 ft. The back fill 


taproot CR 


er Sieh ecko tt 2 


: 
s re is » tracke » Hinsdale line is built for two é i. 
. here is double trac ked (the Hinsdal 7 ult for All this work above noted has been done under A. B. L 
= tracks, but only one is laid at present), it was necessary ‘ort] ae na dom : 
2 , *  Corthell as Chief Engineer of the Boston & Maine RR, 

Ea to fill in the river bank above and below the town, part 


> 

‘ 
F.C. Shepherd as Engineer of Construction, and H. b. 
Farwell as Resident Kngineer, The Hinsdale cutolt 
project was initiated, however, by J. P. Snow, then Chief 
Engineer of the Boston & Maine. 


of the material coming from the excess of cut on the 
Hinsdale line as already noted. Much of this fill along 
the river bank has been riprapped, as the Connecticut 
River here is virtually a long lake on account of the back i 
water of a recent hydro-electric development just below. ‘The Manchester Ship wisiateeein i te wees Rebs enenetidd 

BRATTLEBORO STATION—At the instigation of the Ver- for 20 years, carried last year 5,780,000 tons of toll-paying 
mont Publie Service Commission, improvement of station freight. The canal has fully met the expectations of its pro- 


facilities and elimination of the hed evade-crossing i ae om that it has made Mane nesters an important sea port, 
£ ' a the fourth in volume of traffle in Great Britain. Financially, 
Brattleboro are being carried out with the other work however, the enterprise has been a complete failure. Last 
in this vicinity. Bridge St. (as shown in the accompany- year was the first since the canal was opened that there 
. e p : ¢ been any balance left after paying operating 
ing figure) is to be carried over the railroad yards on a ais and interest on bonds. Out of this margin. 
viaduct and the new station is to be built on the viaduet to $150,000, the directors allotted $100,000 to pay a dividend 
. . . . . 21% ¢ . eld b » city chester 7 . 
level with stairs descending to the train platforms below. of 3% % on the stock held by the city of Manchester. Further 
I") + 9 0 ; than this, according to the London Engineer, 
his wor involves raising the present highway bridge likelihood of any dividends for the ordinary stockholders in 
across the Connecticut and resting it ona grade in place the near future, even should there be further large increases 
of its present level positi ae a . aie . of traffic, for the capacity of the canal’s terminals is now 
: ly sition. An incline will be necessary taxed to its limit and further capital must be provided to 
ear the water front down to the Boston x Maine freight build additional docks and warehouses 
ouse which will replace the existing Union passenger Of the ocean ship canals of the world the Suez Canal is 
‘ , ae . . ne, § ar as Ww y recall, which has ever yielded 
ition. 1" e ‘e e a S : the only one, so far as We now reca 
h Central Vermont re ight house will be direct profit to those who invested money in its construction 
est of the main-line tracks. However, with the exception of the Manchester and the Suez 
\ feature of the rearrangement is the abandonment of canals, practically all the other ship canals of the world have 
Pas . been undertaken as a governmental or municipal enterprise, 
old Vernon St. which descended to the tracks as 


. = and direct profit from the earnings has been a secondary con- 
wn, and cutting a new alignment for it out of a ledge sideration. 
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Reconstruction of Canadian 
Pacific Bridge over the 
St. Lawrence near La- 
chine 


The renewal and double-tracking of the Canadian Pa- 
cific Ry. bridge over the St. Lawrence River near La- 
chine Rapids, about 7 mi. above Montreal, was finished a 
few months ago.* The old single-track bridge was re- 
placed by two parallel single-track bridges designed for 
very much heavier loading. In place of the interesting 
four-span continuous structure which formed the chan- 
nel crossing of the old bridge, simple spans are used in 
the new bridge. To put these in place without using 
falsework, the end-launching method was employed, each 
channel span being built on the deck of the flanking span, 
with forward end overhanging, and then shoved forward 
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connected to the adjacent 270-ft. spans with « 
necting chord-pieces, making the four spans | 
The loading for which the bridge was designe 
mately E35 engines and 2500-lb. train) 
half that of present-day bridge design. 

By 1910, the load limitations of the old bridg 
need for double track called for renewal. |), 
the new structures were made by the railway 
engineer. The Foundation Co., Ltd., did the sv! 
extension, and the Dominion Bridge Co. built 
the new steelwork and removed the old. 

One of the two new bridges coincides with t 
in alignment, while the other is 27 ft. (c. to ¢. 
stream at the channel spans, and 16 ft. 4 in. at t 
abutment, the tracks being drawn together in tly 
erly half to save expense in the piers. This ney 
stream bridge is so close to the old one that its pi 


t 
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Fig. 1. Oup Srncie-Track BripGe, Burtt 1885-1887, Resuitr 1911-1913 
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Fig. 2. New Dovsie Brings, Just COMPLETED 
(Both views taken looking downstream from Caughnawaga or right bank.) 
OLD AND New Canapran Pactric Ry. BripGe OVER THE St. LAwrENCE River NEAR LACHINE 


with the use of a scow under the forward end and a 
sliding-truck under the rear end. 

The other spans were built on light temporary trusses, 
which could be set in place bodily without use of false- 
work. In the case of the longer of these spans, too long 
for the temporary trusses, a single falsework bent or 
tower was built at midspan, carrying the outer ends of 
two spans of temporary trusses. 

At no time during the reconstruction was traffic carried 
on falsework. 

The old single-track bridge (Fig. 1) was built 1885- 
1887. C. Shaler Smith designed the superstructure, and 
the Dominion Bridge Co. built and erected it. R. G. 
Reid & Co. built the piers. The two channel spans, each 
408 ft. long, were made through spans with clearance of 
60 ft. above high water for navigation. All other spans 
were deck spans, 80 to 270 ft. long. The channel spans 


*An excellent summary of the work was given by P. B. 
Motley, Bridge Engineer of the Canadian Pacific Ry., before 
the Canadian Society of Civil Engineers, Feb. 5, 1914. This 
is followed in the present review. 


mere extensions of the old piers. Four new piers were 
built for both bridges, however, dividing four of the ol 
spans (240 ft.) into eight (120 ft.), as ice movement in 
this part of the river has been found to be so light that 
the larger openings are not required, and the shorter 
spans give a cheaper bridge. 

The pier work, both extending the old piers and bui!d- 
ing the four new ones, was done with open coffers, except 
for the five piers in deepest water, where pneumatic cais- 
sons were used. Wing dams upstream of the piers stilled 
the water at the work. One of the channel piers (No. 15) 
has its extension sunk 7 ft. lower than the old pier, as the 
shale found at the old footing was not considered procf 
against settlement. Above water line the new masour) 
of each pier is bonded to the old, and for avoidance 0! 
cracking at this bond full assurance against settlement 
of the new masonry was requisite. 

The new bridge has the following spans, beginning at 
the north end: 

3—80-ft. deck plate-girders. 








\ > 1914 


-*t. deck Warren trusses (these were four 240-ft. 
e old bridge). 
ft. deck Warren trusses. 
ft. deck Warren truss. 
.-ft. through Pratt curved-chord subpaneled trusses. 
-ft. deck Warren truss. 
-ft. deck Warren truss. 


270-ft. spans were designed not only for the rail- 

W ad. but also for the loads from the 408-ft. span 

erected on them, especially the reaction of the rear- 
truck or buggy traveling across the span during tle 
hing. All spans are rigid in makeup and detailing; 
onnections are riveted. 

he superstructure work, both in design and in erec- 
tion, was controlled by the vital necessity for maintain- 
inw traffic uninterrupted. This, in fact, led to the use 
of two single-track instead of one double-track bridge ; 
the new downstream bridge could be erected and put into 
service, and then the old one taken down and the second 
new bridge built in its place. 

This arrangement was modified, in actual application, 
to the extent of erecting a short length of the first new 
bridge, then connecting its outer end to the old bridge by 
a crossover—Which was possible because the spans are ot 
the deck type—then renewing the corresponding part of 
ihe old bridge while operating trains over the combination 
1ew-and-old structure by way of the crossover; and re- 
peating this sequence. In this way the several items of 
the construction work progressed across the river regu- 
larly, and steel erection did not have to wait so long on 
the substructure work. 


ERECTING THE Deck SPANS 


Erection began Mar. 15, 1911, at the north end. In 
two months the three 80-ft. and eight 120-ft. spans of the 
first new bridge were completed. The plate-girder spans 
were set in place assembled. The 120-ft. truss spans 
were erected on a light temporary span of the same length 
which was set without use of falsework. On May 28, 
1911, the last two of the new spans were slid over into 
line of the old bridge, the corresponding 240-ft. old span 
being at the same time shoved upstream onto a pair of 
timber supports built for the purpose. This was done 
between trains, though with some delay. With the two new 
spans in the old bridge, the corresponding second pair of 
spans was erected and thus the downstream (first) bridge 
again completed for 11 spans. On the length of the 10th 
and 11th spans a crossover was now built (on long ties 
connecting the two decks), and then the traffic was oper- 
ated over 9 spans of the new bridge and the crossover, and 
thence south over the old bridge (9 spans). This diver- 
sion of traffic was accomplished on July 6, 1911. 

The old spans back of the crossover, being now idle, 
were taken down and the new spans built. At the same 
time, the 12th to 15th spans of the downstream (first) 
bridge were erected. This latter work, 240-ft. spans, em- 
ployed the same 120-ft. temporary supporting spans as 
previously used, but two such spans were used, and a tim- 
ber bent erected at midspan to support their adjoining 
ends. On Nov. 12, 1911, the four 240-ft. spans being 
finished, the forward end of the forward span was slewed 
over into line of the old bridge, and simultaneously the 
old span slewed over out of the way on falsework. This 
shift being made, trains were run over downstream 
bridge for 14 spans, thence over the slewed span to the 
old bridge. The crossover in the 10th and 11th spans 
could be removed, and the 12th to 14th spans of the sec- 
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ond new bridge could be erected ; this work was done dur- 
ing the winter 1911-1912. On Mar. 31, 1912, the slewed 
15th span was shifted over wholly into the line of the old 
bridge, and tratlic was again moved wholly over the old 
alignment. 

Erection work on the first new bridge being resumed, 
the second span 15 (in place of the slewed and shifted 
one) was built, and work continued right ahead on the 
270-ft. 16th span, flanking the channel crossing. For the 
270-ft. span, the two 120-ft. temporary spans were again 
used, and the deficiency of length made up by 30 ft. 
of falsework at midspan, a 30-ft. trestle tower being built 
to support the temporary spans. The span was completed 
July 13, 1912. At the same time, in preparation for 
erection of the 408-ft. channel spans, work was started 
at the south abutment in spring of 1912. The 80-ft. 
girder and 270-ft. truss span here were completed on 
June 18, a month ahead of the north flanking span. 


ERECTING AND LAUNCHING THE CHANNEL SPANS 


The two 408-ft. spans, as already mentioned, were 
erected on top of the 270-ft. flanking spans. Three panels 





Fic. 3. New 408-Fr. Span Partty Erecrep on Deck 
or 270-Fr. SPAN; DowNsTREAM NEw Bringer, OLD 
BripGe IN REAR 


(about 130 ft.) overhung on the channel side; these were 
cantilevered out from the main portion without difficulty. 
Both spans (17th and 18th) were completed in summer 
and fall of 1912, and by November were ready for launch- 
ing. 


These spans are of the subpaneled Pratt type, with 


top chords curved approximately to parabolic shape. The 


makeup and detailing are rigid throughout, as in faci 


necessary for the partial cantilever erection and the 


launching. 

LAUNCHING ApPLIANcEsS—Skidways consisting of two 
sets of four 100-lb. rails were laid on the deck of the 270- 
ft. span under the channel span; the top face of the rails 
was well greased. This track supported a sliding truck 
or buggy carrying the rear end of the 408-ft. span, resting 
on the track by means of cast-steel skids or slippers. The 
buggy consisted of a special strut framework giving a 
three-point bearing on the track. 

To carry the forward end of the span, a pair of scows 
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Pia, do LAUNCHING THRE SouTuerLy CHANNED SPAN OF THE Downstream Brrpat 


Was placed under the overhang; trestle framing erected 
on these scows carried the truss at the fourth and fifth 
sudpanel points, The double scow was 387x180 ft, with a 
displacement empty of 700,000 Ib. ‘The span to be moved 
weighed 1800 tons at time of launching. Its reaction on 
the scow amounted to 1,855,000 tb., and falsework and 
accessories made up 430,000 lb. more, the total loaded dis 
}lacement being thus nearly 5,000,000 Ib., which gave a 
draught of 84 in, loaded. Equalization of load on the two 
scoWs Was made by four LCO-ft, plate-girders on which the 
trestle support was built. 

The scows were held by cable to a pilot seow a short dis- 
tance upstream, Which in turn was anchored to a deadmar 
and some concrete blocks sunk upstream, A ddynamome- 
ter in the cable at the main scow enabled the pull to bs 
read, This was an important matter as the current in the 
river varied from five to eight miles per hour, 

The actual moving Was accomplished by a Lidgerwood 
unloader engine placed at the rear of the span to be 
moved, its cables running thence to near the forward end 
of the 270-ft. span and thence back to the moving span. 





Pia. Oo The Finisuep Crannen Spans or tHe NEW 
Bripas 


‘The span was started by jacks and the further movement 
controlled wholly by the winding engine, ‘The cables be 
tween main and pilot scows were shortened as the span 
moved across in order to keep the span in the true line. 

The southerly span (18), being completed first, was 
launched on Noy, 4, 1912. ‘Three hours were required to 
move it to position over its piers, but of this only 1 hr 
was actual moving time, the difference being accounted 
for by taking up slack of cables, ete., and by dismantling 
part of the rear-end buggy when the span was near final 
positien, changing the buggy from 3-point to single-point 
bearing after the forward bearing ran off. 


The northerly span of the first new bridge was 
in precisely the same way a few weeks later, \ 
1912. It was moved in Y% hr. less time, ie. 2 hy 
gross, and 2844 min, net moving time, 

The launching left the spans 12 ft. above final 
and they were lowered by 150-ton jacks and block i: 
end floorbeams had been designed specially strony 
operation, 


Thus the first new bridge was completed in 1912. |, 
1913, work on the second or upstream bridge wa 
sumed, Five spans had to be taken down and new ones 
erected, The dismantling began in April, 1913, and wa 
completed early in dune. The erection of the two <to 
ft, spans (16 and 19) and the 80-ft. girder span (20), 
were followed by erection of the 408-ft, spans on the decks 
of the flanking spans, as for the first bridge, which work 
Was completed by October, 

The launching arrangements were, with one change, 
the same as for the long spans of the first bridge. ‘The 
change was the abandonment of the pilot scows. ‘lx E 
anchor cables were taken direct to the scows on which 
the span rested. In addition te guidance by cable, thi 
moving span was guided by the span of the first: bridy: 
just alongside, a skiulway beng bolted to the lower chord 
of the latter for this purpose. 

On Sept. 18, 1913, the northerly span was launched, 
in LY hr. gross time or 2244 min, net moving time. ‘ly 
southerly span was launched Oct. 6, 1913, in 2 hr. gross 
time or 16 min. net time, 

The same pair of supporting scows was employed for 
all four of the 408-ft. spans, 

On Noy, 4, 1913, the second new bridge was put into 
service, 

Quantiries—The old bridge had about 12,400 cu.yd. 
in piers and abutments, For the new bridge some 15.500 
cuvd, were added. The total weight of metalwork in | 
old bridge was about 4100 tons. In the new, the steei 
amounts to 14,231 tons, and there are about 34, mil 
rivets, The cost of the reconstruction was approximate!) 
$2,000,000, 


me 
George V.. Inventer—King George of England has ist 
sold a patent for a movable fireplace for $25,000, accordi f 
to a wireless dispatch of Mar. 20. The fireplace is so co ; 
structed that when fixed in a partition wall it can be move’ 
backward or forward, to make one fire serve for both roo: 
and thus economize fuel. The purchaser is a contractor, who & 


intends using the invention in the dwellings of workm: 
In view of recent developments in British politics it ' 
be a good thing that His Majesty has some trade to fall 
back on 
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B eaks in a 48-in. Cast-Iron Water 
Supply Main, 1894 to 1914 
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By ‘Throport 


SIS —i[n the <0 years that this force main has 
use there have been 47 breaks, chiefly in cold 
Of the breaks 21 were cure umferential cracks, 
either split longitudinally or else had pieces 
out and one was a split hub. The pressures have 
from 10 to 85 lb., but most of the breaks appear 
/ » been independent of pressure. The evidence 
lo temperature stresses as the chief course of the 
primari'y latent internal stresses in the metal 
ondarily cold weather stresses which cause the ul- 
timate failure. The pipe in question was the first 48-in, 
ever cast at the foundry at which tt was made. 


I, 1891 to 1893, the Louisville Water Co., of Louis- 
ville, Ky., laid a 48-in, cast-iron water main from its 





Crescent Hill Reservoir to 12th and Oak streets, a total 
distance of 32,424 ft., as a main feeder to its distribution 
system. The route selected for the main was somewhat 
rregular both as to alignment and grade, necessitating 
i large number of bends approximating right angles. 
When originally laid, the pipe was subject to a pressure 


( about 10 to 15 Ib. at its higher elevation and 40 to 
‘> th. at the lower levels, but after the completion of 


*Chief Engineer and Superintendent Louisville Water Co., 
nisville, Ky 





A. L&EIsEN*® 


the Crescent Hill Pumping Station the water-supply was 
repumped directly into the mains, and the pressure in 
creased about 40 Ib. over the former reservoir pressure, 
resulting in a maximum pressure of about 85 Ib. at the 
lowest points. This increased pressure has existed since 
1907. During the summer of 1907, when the repump 
age of the water at the Crescent Hill Station was first 
started, the pressures Were temporarily raised consider 
ably above those mentioned, and this change accounts in 
part for a series of breaks in June and July of that year 

The 48-in, pipe was manufactured at the foundry of 


the Dennis Long Co., of Louisville, Ky. (afterward, and 
until quite recently, operated by the United States Cast 
fron Pipe & Foundry Co.). The bell or socket end of 
the pipe was made from a special design (Fig. 1) by 















Breaks iN 48-Ix, Warer Main, Lovisvenie, Ky. 
(In the two left-hand views the breaks extended to one 
end of the length of the pipe. The smaller pipe in the lower 
left-hand view is a 20-in. sewer pipe, and on it rests the 
blown-out section.) 

Charles Hermany, then Chief Engineer and Superin- 
tendent of the Louisville Water Co., and contained 
somewhat more metal than the present standard form 
The pipe was made in two classes, approximating in 
thickness and weight classes “B? and “C” of the present 
standard specifications of the American Water Works 
Association. The lighter weight was used for the hilly 
section near Crescent Tlitl, where it was subject to the 
lowest pressure, and the heavier section for the portion 
throughout the lower level. A competent inspector, an 
Hemployee of the Water company, Was retained at the 
foundry during the process of manufacture, and the pipe 
carefully inspected, both in the methods of manufacture 
and after completion. Every piece, of both classes, was 
subjected to a hydrostatic pressure of 300 Ib. per sq.in., 
and to the hammer test. 

Both from the reports of the work, and from the result 
of repeated examinations made by the writer, there is 
abundant evidence to show that every possible precaution 
was taken to embed the pipe securely, and to thoroughly 
compact the earth all around it in the process of back- 
filling. The greater portion of the line was laid in hard 
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clayey soil, and at no point where the pipe has been ex- 
posed has there been the slightest indication of unequal 
settling. The pipe has from 24 to 48 in. of cover, the 
more shallow portions probably being due to changes in 
street grades after the main was laid, or to erosion in 
sections of ungraded or unfinished streets. In every in- 
stance where an opportunity has been afforded for obser- 
vation in recent years, it has been found that when the 
pipe is laid, a slight clearance—usually about 14 in.— 
was left between the beaded end of the pipe and the 
base of the socket of the bell, indicating that an allowance 
had been made for expansion at all joints. As a resumé, 
therefore, it may be stated that there was nothing in con- 
nection with either the shop inspection or the supervision 
of the laying of this water main which could be the sub- 
ject of adverse criticism. 

The feregoing conditions have been detailed with some 
degree of minuteness in order that the results which fol- 
lowed may be more fully appreciated. 

From January, 1894, immediately following the com- 
pletion of the line, to January, 1914—just twenty years 
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Fic. 1. Secrion oF Bett AND Spicot Pipe DeEsigNrp 
spout 1891 By CHARLES HERMANY FOR THE LOUIS- 
VILLE WATER Co. 


—there have been 47 breaks in various parts of the main, 
the breaks occurring with a persistent regularity, year 
after year, and apparently with no indication of any ces- 
sation in the near future. 

With a view to arriving at a satisfactory reason for 
these breaks, a careful analysis of the governing condi- 
tions has been attempted as far as the records will per- 
mit, and the results are submitted herewith. 

Of the 47 breaks, 38 occurred in cold weather—be- 
tween the latter part of October, and the early days of 
February—and but 9 in the months of May, June, July 
and September. The actual monthly distribution of the 
breaks was as follows: 

Cold Weather Months: October, 2; November, 12; De- 
cember, 13; January, 7; February, 4; total, 38. Warm 
Weather Months: May, 3; June, 2; July, 3; September. 
1: tetal 9. 

It may be noted that 31 of the breaks occurred in 
November, December and January, covering the period 
during which the water first reaches its minimum tem- 
perature, varying from year to year in accordance with 
climatic conditions, but always falling in one of these 
three months. 


A classification of the breaks according + 
eral character shows that 21 were circumfe: 
that were repaired by covering with a split 
were either split longitudinally or pieces of 
irregular form were broken out, and one was 
the latter being of a nature which might ha 
originally to excessive calking. 

Of the 21 circumferentially cracked pipe, 
occurred in cold weather—November to Fe! 
of the 25 longitudinal cracks atid broken-out 
occurred in cold weather—November to Fel; 
9 in warm weather—May to September. 

Chronologically classified, it is found tha 
thirteen years 1894 to 1906, inclusive, during t 
reservoir furnished a maximum pressure of 45 t] 
were 25 breaks, an average of two each year, and for ¢] 
seven years 1907 to 1913, inclusive, when th 
repumped directly through the mains at a diaximyy 
pressure (except during June, and July, 1907) of x5 
lb., there were 22 breaks, or an average of 3 ea 
Of the 25 breaks recorded from 1894 to 1906. usive, 
17 were under pressures of from 40 to 45 Ib., and 8 under 
pressures of from 10 to 20 lb. Of the 22 breaks froy 
1907 to 1913, inclusive, 10 were subject to pressures of 
80 to 85; 4 to pressures of 85 to 100 Ib. (June and July. 
1907) and 8 broke under pressures of about 40 |). 

The distribution of the breaks throughout the whol 
length of the main was more or less regular, regardless 
of elevation or pressure, and all were in straight pieces of 
pipe, no curve or other special having been affected. 

Samples of the iron from the broken pipes were taken 
in severa! cases and submitted to both chemical and phys- 
ical analyses. The following is a fair sample of the aver. 
age result: 
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Tensile strength, 20,000 lb. per sq.in. 

Air valves have been placed at all points along the line 
where there was any probability of air accumulating, 
and these valves have been maintained in working order. 
For the past four years a recording pressure gage has 
been maintained on a separate service pipe directly con- 
nected to the 48-in. main, and no indication of water- 
hammer or other increase of pressure has been recorded 
at the time of the breaks, although several of the breaks 
were in the immediate vicinity of the gage. 

The preceding statements cover practically all of the 
salient facts in the case, and are submitted as a basis for 
the discussion which follows: 

Summarizing the conditions which may be accepted 
as controlling elements in causing many of the breaks, 
the factor which assumes paramount importance is th 
cold weather. In view of the large proportion of the 
breaks between Nov. 1 and Jan. 31, it is reasonable to 
assume that the contraction of the metal caused by the 
sudden reduction in temperature was the cause of the 
final strain that resulted in the fractures, and that in 
most of the winter ruptures pressure played little or no 
part, except as an accessory after the act. 

This assumption is further justified by the fact that 
nearly half of all the breaks, and about 60% of the 
winter breaks, were circumferential cracks, extending 
from one quarter to one-half way around the pipe—a 
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acture which no amount of water pressure could 

» a line of bell-and-spigot pipe with lead joints. 

. jarger breaks or blowouts, it is almost certain 

i (June-July, 1907) were the result of a sud- 
crease in pressure, and it is known that three, and 

iy several others, were the results of older cracks 
may have dated from the time of laying (caused 
transportation or unloading). These taken in 
avgregate would account for all of the warm weather 
eaks, thereby lending added strength to the hypothesis 
at contraction of the iron due to reduction in tempera- 
was the culminating factor tending to produce the 
-ypture in nearly all of the otherwise unaccounted for 


ri 


instances, 

| In order that this contraction could have resulted so 
disastrously, it is evident that certain latent internal 
-tresses Must have existed in the metal itself, to which. 
at the critical moment, were added the temperature 
stresses, combining to cause the final rupture of the 
molecular structure of the iron. That this theory fits 
the conditions governing the instances where circumfer- 
ential cracks appeared seems indisputable. It may, with 
equal force, apply to the other breaks, under the assump- 
tion that the incipient fracture was of a similar nature, 
but that, because of its direction, the pressure of the 
water caused the crack to extend, either in an irregular 
circle until the two ends met, or in a direction toward one 
end of the pipe, thereby permitting the dislodgement of 
nart of the shell of the pipe. 

The pipe manufactured for the Louisville Water Co. 
was the first lot of 48-in. pipe ever cast at the Dennis 
Long Foundry. It is not unreasonable to suppose that 
(1) the time allowed for cooling before withdrawing the 
pipe from the flasks may have been gaged by experience 
with smaller-sized pipe, the result being that some of the 
pieces were withdrawn too soon, thereby being subjected 
to the possibility of uneven and too rapid cooling, par- 
ticularly in isolated spots where no sand adhered to the 
hot shell, and that (2) the rapid cooling of such exposed 
parts would have resulted in the generation of internal 
stresses which, it is believed, were the primary and con- 
tributory cause of many of the fractures that have de- 
veloped from time to time. 

The acceptance of this theory as the logical one in the 
case under consideration, while affording no solution 
which will prevent further ruptures of the 48-in. main 
now in service, does suggest a method of prevention in 
future work through the medium of more careful inspec- 
tion of the handling of the fresh pipe at the foundry, as 
an insurance against unequal cooling. 


‘3 


Superheated Steam in Locomotives was the subject of a 
paper recently read before the Institution of Civil Engineers 
(England) by Henry Fowler, of the Locomotive Department, 
of the Midland Ry. Mr. Fowler described several comparative 
tests conducted by the Midland Ry., to indicate the effects 
of superheat, as follows: 


Two engines had been rebuilt exactly alike, except that 
one had been fitted with a superheater while the other used 
Saturated steam and tests had been made with them between 
London and Derby (128 miles). The superheater engine 
aewes a saving of 30% in coal and 34% in water over the 
other. 

aoe it was decided to superheat the steam supplied 
to the high-pressure cylinder of one of the Midland’s three- 
cylinder compound engines. Some doubt was felt as to the 
effect of the continued high temperature in the cylinder, but 
after three months’ running no disadvantages had revealed 
themselves, and the engine had run perfectly satisfactorily. 
Tests against a sister engine using saturated steam showed 
a saving of 25.9% in coal and 22.3% in water. The average 
coal consumption on five double trips between London and 
Leeds was 0.0679 lb. per ton-mile for the superheater engine 
and 0.0916 lb. for the other; the corresponding figures for the 
water being 0.619 Ib. and 0.797 Ib. per ton-mile. 
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A Sanguine View of the Engi- 
neer’s Opportunities? 


By Freperic H. Fay* 


The future of engineering is bright. Opportunities 
are expanding. The world is coming to expect and to de- 
mand a higher standard of the engineer and of engineer- 
ing. 

Engineering is the oldest of all professions, and dates 
from the earliest and most elementary civilization ; but it 
is only within comparatively recent years that it has be- 
come recognized as a distinct profession, and we must 
still look to the future for that full recognition to which 
we engineers believe the profession is entitled. 

In every field of activity the world is coming more and 
more to depend and rely upon engineers. But to meet 
these demands, engineers themselves must grow and be- 
come broader men. The successful engineer of today 
and of tomorrow cannot be like the engineer of yester- 
day, who too often would “retire into the technical re- 
cesses of his professional work and content himself with 
being the servant of other men.” The engineer of today 
should be a broad-gage man, aggressive, alert, in touch 
with public questions outside his own narrow field, and a 
leader—not a follower—of men. It is upon the develop- 
ment of these qualities in engineers themselves that the 
whole future success of the profession depends. 

The .best technical school training for an engineer is 
one which gives a thorough grounding in the fundamentai 
subjects of science and engineering without frills and 
specialties. In response to popular demand, there has 
been in most of our technical schools, during the past few 
years, a tendency to too high a degree of specialization. 
Fortunately, a reaction is setting in, and in the best 
technical schools today, courses are being rearranged so 
as to give the student a more thorough training in science 
and the general principles of engineering, with less 
specialization. 

There is one quality of highest importance to the sue- 
cess of the young engineer, which cannot be taught in 
schools and which he must gain for himself, and that ‘s 
the ability to properly meet and mingle with his fellow- 
men. In other words, he should be what is popularly 
known as a “mixer,” and failure in this direction is re- 
sponsible for the lack of, or limited, success of many an 
engineer who has the other requisites, and who but for 
this lack would undoubtedly achieve a far higher position. 

The engineer should be a manager, and should give 
orders to others who can do the work under his direction 
as well as he himself could do it with the situation re- 
versed. It should not be considered unprofessional for 
an engineer to be a capitalist, and, when he takes his 
proper place as promoter and organizer and shares in the 
profits of engineering enterprises, he will no longer be 
taunted with the saying that “an engineer is only good 
to spend other people’s money.” It is by acquiring in- 
dividual strength that the engineer can give strength to 
the profession. It is well known that engineers of ad- 
mitted proficiency often have to work under the direction 
of men who are unfitted by education and experience to 
direct engineering work. This is because the engineer is 





*Division Engineer, Public Works Department, Boston, 
Mass. 

+Extract from the Presidential address before the Boston 
Society of Civil Engineers at the annual meeting, Mar. 18 
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a workman while the other party belongs to the class of The Indian-Built Bridge ac 


“managers.” ‘The engineer has not reached his proper 
rank until he can hold the position of manager, as well 
as that of a designer and supervisor of work. 

Engineers themselves are frequently responsible for the 
low estimate which the public places upon the value of en- 
gineering services. Chief engineers of corporations and 
public boards too often make the mistake of hiring engi- 
neering assistants at the lowest possible wage, under the 
false impression that by such rigid economy they are er- 
hancing their own value in the minds of their employers. 
Many of us can name instances where young engineers of 
much ability and good training, but of somewhat limited 
experience, have been placed in charge of important pieces 
of work at salaries less than the lowest wage paid to 
skilled workmen employed by the contractors working 
under their direction. 

Such practices do grave injury to the whole profession 
and cheapen it in the estimation of the public. Further- 
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the BulKley River, Bri¢i. 
Columbia 


Engineers who may have viewed askance the 
the 140-ft. bridge built by the Indians over th, 
River, in British Colombia, published in Enc; 
News, July 1, 1909, p. 19, wiil observe from 
photograph recently taken, that the bridge is 
to traffic. It was built about 15 years ago. The - 
is a cantilever-and-suspension combination a) 
mainly of round poles, telegraph-wire and wood 
few nails being used. 

The telegraph wire used in the construction ix 
have been obtained from a quantity left by Colon 
ley’s party, builders of the telegraph line intended 1 
nect Europe with America, by cable across Behring » 
which project was abandoned in 1867 when ¢| 
transatlantic cable was laid. The bridge is suspended 
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more, they tend to react to the disadvantage even of the 
chief engineer, for his employers will reason that if the 
rank and file of engineers can be hired so cheaply, engi 
neers as a Whole are a cheap lot, and high salaries are 
not necessary in any grade, even that of the chief engi- 
neer himself. The chief engineer who pays a fair wage, 
taking account of the time and money which the young 
engineer has spent in securing his education and train- 
ing (his working capital), will not only secure better, 
more loyal and more efficient service, but will help to raise 
the standard of the whole profession. 
# 

An 8000-hp. Boiler Plant to furnish superheated water for 
use in sulphur mining is being built by the Freeport Sul- 
phur Co. (Texas), doubling the present boiler equipment of 
the Company for this purpose. Superheated water is forced 


into the sulphur formation to melt out the mineral, which is 
pumped to the surface. 


from a large steamboat cable obtained from the Hudso: 
3ay Co. The travel across the bridge consists mainly of 
tranpers and their outfits. 


Garbage Reduction for Small Towns—In discussing ga 
bage disposal before the Cleveland Engineering Society re- 
cently (see March, 1914, “Journal’) C. O, Bartlett (president 
Cc. O. Bartlett & Snow Co., Cleveland) stated that he believed 
his company had nearly perfected an economic system of ga 
bage reduction adaptable to small as well as to large towns 
Although not ready to give details Mr. Bartlett outlined th 
process, as applicable to a town of say 5000, as follows: 

Collect the garbage each day and place it in a steam 
tight digester before it gets old and decays. and immedi*te!s 
cook or digest it. After digesting, steam press it down 
to about 50% moisture in the same digester, taking the wate: 
to a settling tank where the grease can be drawn off, saved. 
and the tank water passed to the sewer. Then dry the steam 
pressed tankage in the steam dryer down to about 12% 
moisture, which can be sold either direct to the farmers or! 
to the manufacturers of commercial fertilizer. This is the 
simplest and best way that I know of. The principal object 
is to get the garbage into an absolutely tight receptacle and 
convert it into commercially valuable material. 
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dation of Electrolysis in 
derground Structures 
at Springfield, Ohio 


article in ENGINEERING News, Feb. 26, 1914, 
orth the general recommendations of the U. 5. 


Bi of Standards for the various methods of mitigat- 
ing irolysis of underground structures, it was briefly 
mentioned that study had been made of conditions m 
Springfield, Ohio, and certain recommendations had been 
mi ‘here for the use of the plan which the bureau 
favored—the insulated-negative-return system. It is now 


reported by a Special joint-committee that’ the proposed 
installation has been made and tests completed to ascer- 
tain the results. The following facts are taken from this 
committee’s report to Chas. E. Ashburner, City Manager 
of Springfield, Ohio.* 

The negative feeders were designed in accordance with 
the recommendations of the Bureau of Standards (see 
ENGINEERING News, Feb. 26, 1914) to reduce the poten- 
tial gradients of all parts of the track system to a mean 
value of 0.5 volt per 1000 ft. under average traffic, o1 
0.8 volt per 1000 ft. in rush hours. The amount of 
proper feeder cable in one case turned out to be 35% ot 
the positive feeders of the company, and in the other case 
was 33%. In both cases, simple feeder lines with re- 
sistance taps between the feeders and the rails at proper 
points were used. The committee calls attention to the 
benefit of the peculiar local conditions where the power 
house of one railway company is on one side of the city 
and the power house of the other company is on the oppo- 
site side, so that by interconnection of the tracks at al! 
crossings it has been possible to interchange current to 
a greater degree than before. 

Tests+ showed that the average of all the track-gradiert 
values obtained was 0.23 volt per 1000 ft. The jargest 
average for any one hour was 0.98 volt per 1000 ft. and 
in such eases troubles with track joints were noted which 
could be repaired. The average for all peak-load periods 
was found to be 0.35 volt, with 0.64 volt for the high- 
est ten minutes. 

In order to compare the results secured in Springfield 
with those where it was known that electrolysis had been 
made negligible, it was necssary to refer to regulated va!- 
ues in Great Britain and Germany. It was found, for 
instance, that in Great Britain the highest value for over- 
all drop of the whole negative-return system was seven 
volts. The Springfield maximum value exceeded the Brit- 
ish limit by only two volts, while only two readings ex- 
ceeded it at all and the remaining 12 were well below. Tlic 
limiting values for this overall drop in effect in Germany 
was reported to be 2.5 volts within city limits and for av- 


*In the conduct of this investigation and the preparation 
of the report, the several parties were represented as fol- 
a National Bureau of Standards, by Burton McCollum, 
G. H. Ahlborn and K. H. Logan, Washington, D. C.; City of 
Springfield, by E. O. Weaver, of Wittenberg College, Spring- 
field, Ohio; Springfield Gas Co., by A. F. Ganz, Stevens Institute 
of Technology, Hoboken, N. J.; Logan Natural Gas & Fuel Co. 
and Ohio Fuel Supply Co., by S. S. Wyer, Columbus, Ohio; 
American Telephone & Telegraph Co., by H. S. Warren, New 
York City; Central Union Telephone Co., by E. S. True, Chi- 
cago, and Ww. G. Mullin, Columbus, Ohio; Springfield Ry. Co., 
by A. P. Way, Philadelphia; Springfield, Troy & Piqua Trac- 
tion Co., by F. J. Green, Springfield, Ohio; Springfield & Wash- 
ington Traction Co., by G. W. Baker, Washington Court House, 


Rell Oorinstield & Xenia Telephone Co., Deloss Odell, Spring- 
eid, 0. 


+The measurements of overall voltage for the feeder line 
and most of the measurements of potential gradients along 
track were made by wires supplied by the telephone company, 
running from the central exchange building to selected points 
throughout the railway net work. 
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erage traffic conditions, compared with which 20% of the 
Springfield figures were above and 80% below; the aver- 
age was 1.6 volts, which is below. The German regulo- 
tions for track gradients beyond city limits were reported 
to be equivalent to 0.3 volt per L000 ft. Comparison wit! 
the Springfield situation showed that 15 points exceed the 
limit of the German rules, while 38 points are below. The 
highest values, however, were due to defective bondinz, 
which are being reduced as the bonding is being repaired 

The committee believes that the condition of the pipes 
is now generally quite satisfactory. Where pipes are 
positive to track the “otential difference between pipe and 
rail is less than one volt average during the hour of peak 
load, except at two points where the tracks are on pri- 
vate right-of-way and substantially insulated from the 
earth. In most cases the current flowing in both gas and 
water pipes was found to be negligible. 

The committee does not recommend the design of the 
feeder-return system to protect lead sheaths of telephone 
and telegraph companies from electrolysis. They find 
that it would be cheaper to apply a limited amount o! 
“drainage protection” (direct connection from the cable 
sheaths to the negative terminal of the railway power- 
supply system) and this they find permissible since there 
is no possibility of the difficulty arising from high-re- 
sistance joints encountered in various structures, as noted 
in the previous article already referred to. The commit- 
tee advises care, however, to see that too much current 
is not drawn from the cables so that they may serve to in- 
crease the flow of current from surrounding structures, 
which involves danger of electrolytic action in these othe: 
structures. 

Among the specific recommendations of the committee 
should be noted the following: (1) That the return- 
seeder system studied should be made permanent; (2) 
that the loads on interurban lines entering the city are 
not yet heavy enough to call for insulated negative feed- 
ers; (3) that all rail joints in the city be made equivalent 
in electrical resistance to no more than 8 ft. of rail; (4) 
that direct connections from pipe systems to railway re- 
turn lines be not permitted. 
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Requiring a Fee from Bidders 
for the Use of Engineers’ 
Plans 


In our issue of Oct. 23 last, we discussed the resolu- 
tion adopted by the General Contractors Association op- 
posing the charging to bidders on a contract of a fee for 
the use of plans for the work. 

This matter has been under cvusideration for some 
time of a committee of the American Institute of Con- 
sulting Engineers. At the annual meeting of the In- 
stitute, on Jan. 20, this committee presented a report as 
follows ‘ 


FIRST—In respect to charging a fee for the use of plans, 
it is our opinion that, when contractors are invited to bid 
upon any work, the necessary plans should be furnished to 
them by the engineer without charge. If, however, the work 
is to be publicly let, there should be some limitations made 
with regard to the number of plans to be furnished free by 
the engineer. We believe that in such case the public or 
advertised invitation for bids should provide that the plans 
be on view at one or more places where all bidders can con- 
veniently call and examine them. If prospective bidders 
ask for the use of plans under this last condition, we believe 
that the engineer should require a deposit for them, which 
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deposit may be in an amount sufficient to insure the return 
of the plans, and that when such plans are returned to the 


A Reinforced-Concrete | ck 







engineer, after the award ts made, the engineer should re- Construction for Tan 
} turn the amount of the deposit. . 2 : . 
a SECOND—We are of the opinion that a sufficient number The accompanying halftone and cuts illus 
: of plans for the execution of a contract should be furnished inforced-concrete block construction which wa : 
; the contractor without charge. As to the number of sets of 2 2 : on i re 
such plans, we are unable to make any definite recommenda- designed to be used for silos, but which has | 
tion other than that we believe the engineer should furnish Several times to water tanks of low head. T ' 
sufficient for all reasonable construction purposes, and for feature of the construction is the molding . . 
any number of excess thereof he should charge the cost of concrete blocks. each ded wi 2 
peaedention. ( ks, each providec with a row 
THIRD—We believe that the engineer employed by a pri- horizontal reinforcing, which reinforcement 
vate client should lend his influence against the requirement gether by a special clip so as to form a cont y 
of a deposit of a certified check by a contractor bidding upon oe ‘ z 
hie weet. cumferential reinforcement when the blocks ar = 
FOURTH—We are of the further opinion that it would in the circular wall of the tank. 
be advisable in the interest of all concerned that the subject ‘5 . 2 4 senarreeh sere ats 
; matter of the General Contractors’ resolution be discussed Fig. l represents ” perepective the design I 3 
! by a joint committee composed of equal representation from: dividual block. They are reinforced, as shown, i 
a. American Institute of Consulting Engineers, Inc. rods protruding from recesses cut in the end 6 ; 
pagina yp esse en eaten tones blocks. When the blocks are set up in the wa : 
ec. General Contractors’ Association. eM : = : 
bg We therefore recommend that the Secretary of the Amer- position shown, the opposite rods from the ad! ing E 
3 : ican Institute of Consulting Engineers, Inc., be directed to blocks are tied with an open link, which slips P th 
invite the other two associations in interest to join them s . a 
in the appointment of a committee which may a up this two protruding ends and the ends are then b¢ ht cdewn : 
subject. so as to form a tight connection of the reinforcing pods F 
i Committee on Relations between This is shown in the upper left-hand opening of the P 
i Consulting Engineer, Contractor wie Meck ia Bie. 1. Th Sayre . 7 B: 
i nnn Titans ower block in Fig. I. le opening is then filled tight 4 
{ by with grout or very wet mortar, and the inside of 1\y 
W. J. WILGUS, Chairman. tank is then plastered with a cement-plaster finish. 
Committee on Professional : P : ‘ . : 
Welanhinn aa alin Fig. 2 shows the interior of a tank built with these 
by blocks. This tank is in Columbia, Tenn., and is 10 








a ee ft. high, has a diameter of 4314 ft., and a capacity of 


110,000 gal. The blocks used here are 6x12x24 in., and 


Ready for Link 


* Steel rod 
extends through block 
‘Jension Applied 
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Fic. 1. Virew or Hurst Concrete Biocks IN PLAcE, Fic. 2. A 10-Fr. Water TANK BuILT or CONCRETE 
IN TANK . BLocKS 








are reinforced with four lines (instead of two as shown 
in the design in Fig. 1) of 54-in. rods. The view shows 
at the upper part of the tank the openings with the rods 
joined and below the opening filled with concrete mor- 
tar. 

Fig. 3 shows a perspective view of the forms in which 
the blocks are cast. These forms are either kept on the 
job and the blocks cast there, or may be in a shop and 
the blocks made in great numbers to be used in various 
places. It will be noted that the shapes of the forms are 
such that a comparatively wet mix will have. to be used 
and the only pressure which can be applied is hand ram- 





ming. 
The block is controlled by the Hurst Silo Co., Chicago, 
ane Ill., which company sells the molds shown in Fig. * to- 
Fic. 3. Form Usep 1x Motpine BLocks gether with the right to use the block, which is patented. 
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Railway Shelter Stations of 
U. it Concrete Construction 


¢ structure in extensive use on electric interur- 


\ Ul 


ys is the shelter or small waiting room pro- 


ba y " aaa ; 
' the smaller stopping places. For buildings of 
- the Pacific Electric Ry., which has a system of 
a 1000 miles in the district around Los Angeles, 
Ca 1as adopted the unit system of concrete construc- 


which the buildings are composed of separate 
members or units. The design combines per- 
and economical construction with attractive ap- 
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SHELTER STATION OF Unit Concrete Con- 
strucTION; Pactrtc Exrectrric Ry. 


(Door and windows not placed.) 
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pearance and low maintenance cost. It was also found 
to be cheaper than either brick or monolithic concrete 
construction, under the local conditions, while the cost is 
said to be only about 15% greater than for wood con- 
struction. About 100 to 200 of these stations are to be 
built. 

The unit system of reinforced-concrete construction 
was described in ENGINEERING News, June 15, 1911, 
and has been used for several large electric railway struc- 
tures, including car houses at Philadelphia and Harris- 
burg, Penn. 

For this system of reinforced-concrete construction, it 
is claimed that the internal stresses due to shrinkage are 
reduced to a minimum, and the liability of damage due to 
temperaturechangesalmosteliminated by the use of prop- 
erly located expansion joints. Greater elasticity is secured 
also by the joints or breaks in the continuity of the con- 
crete being placed at predetermined and logical places. 
The possibility of failure by removing the forms or sup- 
ports too soon or from other causes is eliminated, and 
any defective unit may be detected by inspection and re- 
jected before being placed in the building. It is further 
claimed that on account of the high quality of the con- 
crete, lighter sections may be used in this manner than 
with monolithie concrete. 

The design and construction of the stations is shown 
in Figs. 1 and 2. The building is 12 ft. by 8 ft. 3 in. out- 
side, with a clear height of 8 ft. 6 in. There is a doorway 
in the side facing the railway, and each of the other pan- 
els has a window opening 28x44 in. A concrete bench 
extends around three sides of the interior. There are 
four posts on each side, carrying a longitudinal wall 
plate and supporting the ends of cross beams, each beam 
having a vertical stub to support the ridge beam. Upon 
the ridge beam and the wall vlates rest the rafters, which 
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carry the concrete roof slabs. 
tional post, extending up to the window sill only. The 
walls are formed of panels and rails fitted to grooves in 
the posts. The posts stand on concrete footings, and a 










































In each end is an addi- 


concrete floor is laid. 


Each building contains 119 unit members, the heaviest 
f which (the columns) weigh 400 Ilb., while the lightest 


weigh about 35 lb. Thus all members can be handled by 
three or four men and no extensive equipment is required 
for erection. 
crete, exclusive of the column footings. Owing to varia- 
tion of grades, the footings were cast in place, but the 
quantity of concrete is very small and can be quickly 
mixed and placed by hand. 


The building contains 4.85 cu.yd. of con- 


Kach footing is 21x21 in., 
13 in. deep, with the top Dd in. below the floor level and 
having a socket 10 in. deep for the post. All the units 


were cast at a central casting yard by a force of from 


three to four men, and after being removed from the 
forms they were allowed to season. They were then 
loaded on a car and transported to the site, and unloaded 
ready for the erecting gang. 

The tops of the wall slabs which form the exterior of 
the station were troweled to a smooth straight surface 
and brushed to, take the glaze off the surface caused by 
the use of the trowel. The interior, which is the lower 
side of the slab, is left as it comes off the form, and as 
the forms are smooth they give a good surface finish. The 
columns, girders, lintels, etc., have one side troweled and 
brushed, the other three sides being left as they came 
from the forms, which are so constructed that no seams 
show in the concrete. The reinforcement consists of wire 
mesh and small deformed bars. 

The roof slabs are 30x26 in., weighing 190 Ib. each. 
They were cast with a 114-in. overlap; which with the 








__+ Foot Slabs 





1, 
. ; & rf 
e325" Id 23% in ' Section A-A 
won enneesfoenn--=- 125] > ENG. NEWS 
Construction or Unit ConcreETE SHELTER 
Srations;: Pactric Evecrric Ry. 


Fig. 2. 


red coloring used in the finish, gives the appearance of a 
tile roof. No waterproofing was used in the concrete, 
simply a rich mix well worked and hard troweled to a 
smooth finish, which gives a water-tight roof with no 
other covering. These slabs were reinforced with wire 
mesh. 

In erecting these stations, the columns are set in sock- 
ets in the monolithic footings and grouted in place. The 
wall slabs and sills which fit in slots in the columns, are 



































































































Spee | eee ad gm MR ARM an? ila ad i 


Dna Canc Piste 





738 ENGINEERING NEWS Vol 


then slid into place and grouted. The lintels are then 
set and grouted, followed by the girders and finally the 
roof slabs, all being carefully grouted with rich concrete. 
The units are held by projecting bars of the steel rein- 
forcement or by dowels which, on being grouted, give 
rigid connections at the joints. The benches are then 
placed and the floor laid. The units are all marked be- 
fore being removed from the forms to conform to the 
marking on the erecting plan. One of these buildings 
may be completed in from four to six days under ordinary 
conditions, 

No arrangements are made for heating these stations 
as the climate of California makes this unnecessary, but 
it could be done very simply by installing electric heaters 
under the benches. 

The buildings were desigued by the Van Sant-Hough- 
ton Co., of San Francisco, Calif., the Western representa- 
tive of the Unit Construction Co., of St. Louis, Mo. 


ay 
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Hypochlorite Water Disinfec- 
tion and Typhoid Fever 
im Eight Cities 

Probably no improvement in public water-supplies and 
certainly none in water purification has swept over the 
country so rapidly and been such a boon to water-works 
engineers and superintendents and water consumers as 
water disinfection by hypochlorite treatment. In a paper 
entitled “Hypochlorite Treatment Firmly Established,” 
read in February before the Indiana Sanitary and Wate 
Supply Association, by C. A. Jennings, consulting engi- 
neer, Union Stock Yards, Chicago, the author expressed 
the belief that since the introduction of the process at the 
Bubbly Creek filter plant (Stock Yards) in 1908 at 
least 600 cities have adopted hypochlorite treatment. 
Where the adoption of the process was based on proper in- 
vestigation and its use has been governed by intelligence, 
good results have followed. 

The use of hypochlorite in water treatment should be 
confined practically to the elimination of disease germs 
of intestinal origin. “The efficiency of the treatment,” 
Mr. Jennings states, “will vary inversely as the turbidity 
of the water.” The process is now being used “with rapid 
sand filters, slow sand filters, coagulation and sedimenta- 
tion, impounding reservoirs and on well water alone.” 

Mr. Jennings presented typhoid charts for eight cities 
having various kinds of water-supplies, the statistics cov- 
ering a maximum period of 11 years before and 5 years 
after beginning the use of hypochlorite. The gist of the 
information conveyed by the diagrams was also given in 
text form, as follows: 


BALTIMORE, MD For the 11 years previous to the use 
of hypochlorite, Baltimore had a typhoid fever death rate of 
35.2 Eliminating the year 1911, during the last six months 
of which hypochlorite was used, the death rate was reduced 
to an average of 22.8 for the years 1912 and 1918, while using 
hypochlorite, a reduction of 35% Baltimore uses chemical 
coagulation and sedimentation and hypochlorite. A rapid sand 
filter plant is being installed at this time 

CLEVELAND, OH1IO0—The average typhoid death rate in 
Cleveland for the 11 years previous to the introduction of 
hypochlorite in September, 1911, was 35.5. The average for 
1912 and 1918, while using hypochlorite, was 10, a reduction 
of 72%. Cleveland uses no other treatment than disinfection 
at this time. 

DES MOINES, TA.—The water-supply is collected in filter 
galleries under the old bed of the river. Hypochlorite treat- 
ment was begun in December, 1910, during a typhoid epidemic. 
The average typhoid death rate for the years 1905-1910, in- 


clusive, was 22.7, and for the three 


years 
process, it was 13.4 per 100,000, a reduction of 
ERIE, PENN.—During the winter of 1910 
enced a typhoid epidemic of a very severe fo; 
rate from this disease was 197 per 100,000 fo, 
Hypochlorite treatment was begun in March. 15 
age typhoid death rate for the 11 years. 
was 38.4, and for 1912 and 1913, while treati, 
supply, it averaged 13.5, a reduction of 65° 
EVANSTON, ILL., is another city on the Gr 
suffered a typhoid-fever epidemic in 1911, but it 
from assuming large proportions by the 


1900 


int 


hypochlorite in December, 1911. The city had 
typhoid death rate of 26 per 100,000 for the \y. 
inclusive. The rate dropped to 14.5 as the ave) 


and 1913, a reduction of 44%. . 
JERSEY CITY, N. J., was the first city to 

chlorite treatment for a municipal water-supply, 

in September, 1908. The water is stored in an 

reservoir, and then treated with hypochlorite ‘I 

typhoid death rate for the years 1900-1907, ine! 

18.7 per 100,000. The average death rate since th, 

tion of hypochlorite, for the years 1909-1913, 

been 9.34, a reduction of 50%. 
KANSAS CITY had a typhoid death rate of 423 


ine 


| ) 
during 1910. Hypochlorite treatment was begun 
1911. The average typhoid death rate for the year ) 
inclusive, was 42.5 per 100,000. During 1911, i912 rr 


the average was only 20. This was a reduction of 
the former rate. 

OMAHA, NEB.—The water-supply of Omaha 
coagulated and settled in basins and then treated wi 
chlorite since May, 1910, when disinfection was inst.| 
cause of the large amount of typhoid fever in the cit 
time. The typhoid death rate in 1910 was 89 per 100.0) 
average typhoid fever death rate for 1900-1909, inclu 
22.5. For the years 1911, 1912 and 1913, the death rats 
aged 11.8, a reduction of 47%. 

The population of the eight cities totals about 2.033 
000, The average typhoid death rate for all the citi 
30.2 per 100,000 before and 14.4 after the use of 
chlorite, a reduction of 15.8 deaths per 100,000 or 51; 

Of the eight cities considered, six had higher ty) 
rates in 1913 than in 1912, but Mr. Jennings ren 
that 1913 has been called a “typhoid year”? and 
doubtless the number of typhoid deaths would hav 
much larger that year had it not been for the use of |) 
chlorite. 
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The Use of Co-ordinates in Sur- 
veying and Laying Out 
: Tracts for Irrigation 


By Hat H. Logan* 


The following method of preparing lands for irrigation 
does not embrace any new principles or operations. How 
ever, 4t was used to advantage on the property of the 
Carlsbad Plantation & Orchards Co., about 12 miles 
southeast of Carlsbad, N. M., on the Pecos River, and 
probably the same method would be effective elsewhere, 
when used under similar conditions. 

A portion of the lands had very little grade; the topoy- 
raphy was flat and twisted. The “border” system was 
already in use on the project for applying water to the 
land. 

Under the border system of irrigation, which has lon 
been in vogue in the southwestern part of the Unit 
States, the land is divided approximately into rectang!: 
by small levees, or borders, only a few inches high. ‘The 
lands lying between them have a slope in the direction of 
their greatest dimension, but should be level transverse|\ 
so that when water is admitted to the upper end it will 


J 


*503 Empire Bldg., Denver, Colo. 
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enly between the borders and flow uniformly to 
For any particular soil and slope. there 


This 


r end. 
iomical spacing and length for borders. 


ietermined only by experience. 
e project under discussion the soil was exceed- 
cht and friable and was easily washed, so that, 
‘t, the border system was the one best adapted, al- 
the initial cost of leveling and preparing the land 
-tributing water was greater than it would have 
under other systems, 
owing is a brief description of the work of sur- 
+ and laying out the irrigating system on a small 
; portion of the property. 
rixine TopograpHy—Accurate topography was a 
essary prerequisite to the laying out of the distribution 
The topography party consisted of an instru- 
who also acted as rodman, 
A transit was used for de- 


stem. 
mentman, head chainman, 
chainman and stakeman. 
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and reading. 


200 ft. 


its elevation secured by a rod 
Next, M-4, from M-2, was established and its ele 
vation recorded. Similarly, the elevations of points M-6 
to M-12 were obtained. 

All stations measured from the point M on the base 
defined in the field 


determined 


line and at right angles thereto were 


book by the prefix M@. The number used in conjunction 
denoted the distance out in even 100-ft. lengths. M-1.5, 
for instance, indicated a point 150 ft. from M. Stations 


closer than 200 ft. not ordinarily established. They 
were used only when a change in slope could be detected 
with the naked eye. 

When it was deemed desirable to obtain the elevation 
of points not on the line on which the instrument was 
clamped, such points were located by pacing, or by meas- 
uring at right angles from known points on line. Or- 
dinarily, no stakes were left in the ground except where 
they seemed likely to be needed for future reference. 


were 
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work, 


termining both alignment and levels throughout the 


After work on the “M line” was completed, the instru- 
ment was moved to L, clamped on a line perpendicular 
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Referring to the accompanying plan, the first field op- 
eration was the staking out of the base line AM, with 
‘tations 200 ft. apart. The elevation of each station was 
ascertained both on the ground and on the tops of well 
driven stakes. The latter readings were used as bench 
elevations in future work. 

Next, the transit was set over the point M and its 
1.1. measured from the top of the stake. Then an angle 
of 90° was turned from the base line AM, and the —— 
ment clamped. Using a 200-ft. tape, a point M-2 
't. distant from M, at right angles to the base etic was 


to the base line, and a new H. I. obtained. At the point 
M-12, a right angle was laid off with the tape, and at a 
distance of 200 ft. the point L-12 established. This 
checked the “Z line” determined by the transit. From 
the point L-12, 200-ft. stations were set, working toward 
the transit. It was found that the distance back to the 
instrument checked very closely, and by so working, the 
tramp back was made as productive as the one away from 
the base line. 

Work was carried on in a similar manner from all 
stations on the base line. As indicated in the plan, the 
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reference line for all fieldwork was taken on the west side 
of the tract. It could have been placed in the middle 
and the work carried on from both sides. 

PLorrinac TopocrarHy—The principal advantage of 
taking field notes in the foregoing manner lies in the 
form of the data and their adaptability to plotting. Such 
notes can be easily and quickly plotted without the aid 
of a protractor, scale or straight-edge and without any 
office reductions. All information was referred to a sys- 
tem of rectangular coérdinates and consequently was 
readily reduced to map form by the coérdinate method. 

For the Carlsbad work a piece of cross-section paper, 
ten lines to the inch, was the groundwork for the plot- 
ting. Assuming a scale of 100 ft. = 1 in., the distance 
between the fine lines represented 10 ft. and between 
the heavier lines, 100 ft. The base line was made to co- 
incide with one of the heavy lines and the points A to M 
placed thereon. Elevations of all other points taken in 
the course of the fieldwork were placed directly at their 
proper location on the cross-section paper. Shots could 
be plotted in the field if considered advisable. 

In the accompanying plan only the large squares, with 
sides equal to 200 ft. on the cross-section paper, are 
shown by the dotted lines. For the sake of clearness, 
elevations have been left off the drawing; but contours 
are shown, which were plotted from the elevations. On 
the original map, in addition to the 1-ft. contours, those 
representing variations in elevation of 6 in. were drawn 
where the ground was flat and the 6-in. contours would 
be 100 ft. or more apart. These 6-in. contours have also 
been omitted from the accompanying plan. 

LocaTIoN OF DisTRIBUTION SysteEM—With the topo- 
graphic map before them, the engineers of the project 
were able to plan lateral and border systems with a view 
of securing the maximum economy in leveling the ground 
surface and in building borders, in labor and time con- 
sumed in distributing water and in the quantity of water 
used. 

The plan shows the manner in which the irrigation 
system was fitted to the ground. The main lateral sup- 
plied all of the sub-laterals which in turn delivered water 
to the border systems. Efficiency in operation demanded 
that there be few changes in the direction of borders. 
Economy in leveling the ground required that the sys- 
tem fit the topography. The plan of using “blocks” of 
borders was a compromise between these two divergent 
requirements. 

The system was projected upon the original topo- 
graphic map. The lines on the cross-section paper became 
coérdinates for locations thus projected. In a manner 
similar to that used in the taking of topographic notes 
points were laid out on the ground. For example, “Lat- 
eral A” intersects the “C line” at C-5.65, and the “@ 
line” at G-3.60. These two points determine the position 
and direction of the lateral. Its length could be either 
scaled or computed from the codrdinates. 

In locating the distribution system, the laterals were 
first staked out and then a stake was placed at each end 
of each border. On account of the light soil very little 
grade could be used in laterals. Small drops were in- 
stalled to keep the alignment of the laterals straight. 

ConstrucTion—Laterals were constructed with a 
“20th Century Grader.” Borders were made by casting 
up a double furrow with a plow. The ground between 
borders was leveled transversely with “Fresno” scrapers 
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and afterwards dragged. For the leveling w: 
marked with the necessary cut or fill were set a: 
varying from 20 to 50 ft. Very little level; 
quired. 
Mississippi River Bridge 
jected at New Orlean 


The project for a bridge over the Mississippi 
Orleans, first agitated in 1888, and subsequent 
to the point where a number of complete sets . 
were developed, has been revived sufficiently to 
early beginning of the undertaking. E. L. | 
Egremont, Mass., is consulting engineec: 


North 
project. 
The bridge project of the early nineties w: 
dealt with in our issue of Apr. 1, 1897, p. 20s 
the bridge was illustrated by perspective. A nun 
earlier notes in ENGINEERING News, from 1888 t 
may also be referred to. The Southern Bridge ani 2? 
way Co., a corporation backed by the Southern I’ 
Co., held the charter; Mr. Corthell was president 
chief engineer. The crossing was to be made i; 
neighborhood of Twelve Mile Point, 4 or 5 mi. 
New Orleans, at a point where, according to river ey) 
ence, there had been no change in bed or banks wit}; 
the memory of man. The span of the cantilever bride 
was to be 1070 ft. between centers of main piers, and ily 
clearance 85 ft. above extreme high water, and the wilt) 
between trusses 40 ft. The structure resembled great) 
the more recent Ohio River cantilever bridges, as Wabash 
and Beaver. The suspended span was to be 440 ft. long, 
the anchor arms 660 ft. 8 in. each. The design approved 
and accepted at that time was the work of the Phouis 
Bridge Co., who had submitted designs in competitio: 
with a number of other concerns. The foundations wer 
to extend to a depth of 170 ft. below low water, 1! 
water depth being about 100 ft. ‘The material at founda 
tion depth was determined by wash borings extending t» 
over 200-ft. depth, which penetrated only sand, rather 
coarse, at 170 ft. and below. Rock was not found withi): 
attainable distance. It was intended to sink the piers 
by open dredging through wells (cylinder piers). 
Present ideas favor a double-deck bridge, one deck 
being for highway and electric railway traffic, while the 
old project was for a railway bridge only. Designs hav 
not yet been worked out, nor a location actually selected. 
The charter of the old Southern Bridge and Railway 
Co. expired over a dozen years ago, and no doubt fr sh 
proceedings will have to be gone through to get Congres- 
sional approval. However, Mr. Corthell states that th 
site then chosen is so favorable that it may be regarde« 
as the only available site, and according to his propies) 
the bridge now contemplated will have the same location. 
While a long-span cantilever bridge is the probable 
and logical thing for the location, designs were also mail: 
in the time of the old Southern Bridge and Railway (o. 
for low-level crossings with movable spans, for a verticai 
lift bridge and for a double-draw swing bridge, each of 
these two designs giving a clear opening between mai: 
piers of 1000 ft. as required by the War Departmeni 
While these plans (particularly that for the two-span 
single bridge) were worked out in complete detail at the 
time, we mention them now only as a historical remi- 
niscence. 
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Last week occurred the first anniversary of the great 
Centra! States floods of 1913. The people of Ohio and 
Indiana will remember for many years the rains and 
devastating torrents of the week from Mar. 23 to 30. 
\» such widespread property destruction by natural 
agency has ever occurred in the United States. 

Similar floods are not likely to occur soon—within 
half a century or so—or perhaps within two or three cen- 
turies. But the best we can say is “not likely,” the pos- 
cibility, though remote, of a recurrence cannot be de- 
nied. Even more disastrous floods may occur. 

Indications are that a wet cycle of years is on, or 18 
coming on. The general course of the rainfall curve s'g- 
sests this. The rains of March, 1913, may then be not an 
isolated phenomenon but merely a striking feature of a 
high-precipitation epoch. The rainfall-floods of recent 
months in Texas and California—themselves only seccnd 
in interest to the Central States flood—point in the same 
direction. 

The vear has been a busy one, for citizens, railway com- 
panies, county and city authorities; so busy that there 
was neither time nor means for going farther and buiid- 
ing stronger flood bulwarks. A repetition of the 1915 
floods at the present time would find the devastated re- 
gions just as unprepared and vulnerable as last year— 
and the people of those regions know this. However, 
plans have been considered and new administrative meas- 
ures have been framed for carrying out future effective 
protection work. There is every prospect that the coming 
season will show much achievement. 

5d 


Specifications for Timber for 
Use in Factory Construce- 
tion 


A half-dozen years ago it looked as if the use of timber 
in mill construction was likely soon to disappear. The 
rapid development of concrete and steel construction and 
the rapid advance in the price of first-class timber prom- 
ised to bring about a sweeping change in practice and to 
bring to an end the standard “slow-burning” mill con- 
struction which has been so long and so successfully used 
in the East, especially in New England. 

The enormous development of the lumber industry in 
the South, however, has more than kept pace with the de- 
mand for lumber during the past three or four years with 
the result that at the present time prices on Southern 
pine timber rule lower than they have for many years. 
There are numerous practical advantages in timber mill 
construction which strongly incline many mill owners to 
its use; and the problem before engineers engaged _n 
erecting structures of this sort is how to purchase tim- 
ber that will give results equal to those which were ob- 
tained by the Southern pine available a quarter of a cen- 
tury ago. 

Within the last month, a report has been made to the 
Associated Factory Mutual Fire Insurance companies of 
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New England by F. J. Hoxie, giving the results of a 
tour of ‘inspection of the Southern pine districts from 
which timber for the Northern market is procured. The 
matter in the report is of interest to every engineer who 
has to draw specifications for or inspect Southern pine 
timber. 

The two chief things which are aimed at by the engi- 
neer in purchasing Southern pine timber are to obtain 
the true long-leaf pine instead of short-leaf or loblolly 
pine, and to obtain material sound enough to be free 
from the danger of dry rot. There is a more or less prev- 
alent idea that by securing timber from certain desig- 
nated localities the purchaser can be sure that he is get- 
ting only long-leaf pine. Mr. Hoxie states, however 
that he found in all cases short-leaf pine growing in the 
same forest with long-leaf and being cut by the same 
mills. Where long-leaf pine is removed from a tract, 
short-leaf pine and loblolly take its place as second 
growth. In the forests visited in Central Alabama by 
Mr. Hoxie, long-leaf pine of excellent quality covered the 
hill tops, while the valleys and ravines were occupied by 
equally large trees of loblolly and short-leaf pine. The: 
are large sawmills owning great tracts of forest lands 
from which they are cutting excellent long-leaf pine and 
all around their lands are small semi-portable sawmi!!s 
buying logs or stumpage from the farmers, most of which 
is short-leaf pine of very poor quality. 

Not only is the place of origin, therefore, not a proof 
that the purchaser is obtaining long-leaf pine, but the 
timber itself cannot certainly be identified by inspection. 
While reputable lumbermen attempt to keep the long- 
leaf pine separate, to fill specifications calling for this 
variety only, the lower grades of merchantable timber 
called “square edge and sound” includes all varieties— 
the inferior long-leaf trees, short-leaf, Cuban and lob- 
lolly. When the other varieties of pine become mixed! 
with long-leaf pine the difference cannot be told by sur- 
face inspection and not always certainly even by micro- 
scopic examination. The same tree varies enormously in 
the fineness of grain between the top and bottom. In 
many cases, long-leaf pine shows a coarser grain than 
short-leaf. 

One of the chief reasons why long-leaf pine is pre- 
ferred by the engineer is not only its greater strength, 
but its greater resistance to dry rot. Mr. Hoxie found 
drv rot and fungus growing about several of the Southern 
lumber vards, indicating the danger that timber may 
be infected with the dry rot disease before it is shipped 
from the mill. In one specific case, eight beams were 
rurchased and carefully inspected to secure prime qua!- 
itv hard nine, the beams being intended for use in a mill 
which had hecome infected with dry rot. Only three of 
these eight beams, savs Mr. Hoxie, had sufficient natural 
resistance to withstand fungus growth: three of the speri- 
mens were probably short-leaf pine, and one was infected 
with living fungus when received. 

Mr. Hoxie makes the pronosal that some of the large 
lumber manufacturers owning large tracts of long-leaf 
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pine containing at least 100,000,000 ft. of standing tim- 
ber and capable of furnishing 12x16-in. merchantable 
timber should have their names listed by the Factory 
Mutual Insurance companies in the same way that tanks, 
sprinklers, pumps and other appliances are at the present 
time. 

Possibly the final recommendation made by Mr. 
Hoxie is the most important of all. It is as follows: 


Studies should also be made on antiseptic treatments to 
determine those which are most desirable for use on mill tim- 
ber, in order to make the less durable varieties of lumber safe 
for mill construction. 


Since it is admittedly so difficult to identify true long- 
leaf pine timber, that there is always some risk that the 
poorer varieties may be included in a shipment, a process 
of antiseptic treatment which would make any sound 
timber reasonably proof against dry rot would have great 
value. For mill construction, the fire risk would rule 
out some of the most used timber preservative processes. 
On the other hand, since the timbers inside a mill are 
protected from the weather, the range of possible anti- 

‘septic treatment is much widened. Treatment by brush- 
ing or dipping would probably give sufficient penetration 
without going to the heavy expense of pressure-tank 
treatment. It is to be hoped that the Factory Mutuai 
laboratories may undertake the investigation. 
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Brick Paving for New York 
State Roads 


Governor Martin Glynn, of New York, is not an engi- 
neer, nor does he claim to be an expert on highway con- 
struction, but the special message on New York State 
highway work which he sent to the legislature last week 


is well worth careful reading by all engineers interested 
in highway construction; and it is likely to be quoted 
from for a long time to come. Because of the Gover- 
nor’s position, if for no other reason, his message is 


likely to have a large influence in determining the future - 


highway policy of New York State. By reason of New 
York’s enormous expenditures on highway work, it is 
likely to influence practice in other States as well, par- 
ticularly in the East. 

We print the Governor’s message practically in full on 
another page of this issue. Its salient feature is the dec- 
laration that the heavy cost of maintenance of macadam 
roadways under heavy traffic in New York State is plac- 
ing the State under a financial burden too grievous to be 
borne. The Governor declares that New York State 
highways paved with macadam, which cost in the neigh- 
borhood of $12,000 per mile to build, cost $1000 per mile 
per annum to maintain, in addition to which, the ma- 
cadam surface must be entirely renewed at ten-year in- 
tervals at a cost of $6000 per mile. 

These figures will doubtless be challenged by those in- 
terested in bituminous macadam roads. They will point 
to examples of bituminous macadam which have in some 
cases been subjected to heavy traffic for a number of 
years, with only trifling expense for maintenance. Un- 
fortunately for the defenders of macadam paving, how- 
ever, very little of the bituminous macadam pavement 
laid on New York State roads during the last half-dozen 
years has given any such good account of itself. 

There may have been good reason for these failures in 
the character of the materials used or the manner in 
which the work was done. These excuses, however, are 


ENGINEERING NEWS 


not likely to save the day for bituminous 

Numerous investigations of New York State , 
have made it sufficiently clear to the publi: 
newly built bituminous macadam roads, cons; 
heavy cost, have gone to pieces very badly in a 
jority of cases, and that the State has been obi 
pend millions of dollars for their maintenance. 

Here, again, it is doubtless true, as is indicat 
recent report made by Commissioner Osborn 
ing his investigation of the State road repair 
tracts, that a large amount of money has be 
and stolen, in carrying on this repair work. M 
allowances for this, however, it is clear that ev; 
repair work had been done economically and < 
under the best possible system, the total mainten; 
pense per mile would still have been very large. 

Governor Glynn’s declaration that a country 1 
costing a thousand dolllars or more a mile per 
for maintenance is a costly luxury, cannot possibly | 
proved. A thousand dollars per annum is the interest aj 
4% on an investment of $25,000. If a type of road coul| 
be found so permanent that it would require only $19 
per year for maintenance instead of $1000, the saving jy 
the annual repair bill would pay the interest on an ip- 
vestment $22,500 greater. In other words, since the 
State can under ordinary conditions borrow money at 
4%, it could afford to pay over $20,000 a mile more for 
a permanent roadway than the $12,000 or so per mile 
that it is now paying for bituminous macadam roads. 
The advocates of bituminous macadam who attack this 
position of the Governor will have to show that bitumin- 
ous macadam roads can be built and have been built which 
will withstand heavy motor traffic for a considerable term 
of years and not require such heavy annual expenditurcs 
for maintenance. 

Turning now to the permanent roadways which the 
yovernor purposes to substitute for macadam, these are 
of two classes: concrete and brick. Concrete, however. 
he dismisses on the ground that the experience hitherlo 
obtained with it is chiefly confined to the roads of Wayne 
County, Mich., and he holds that this experience has not 
been extended over a long enough period or over a large 
enough territory to make it conclusive as to the merits of 
the concrete road. He devotes his chief attention, there- 
fore, to brick roadways, which he estimates can be built in 
New York State at an average cost of $25,000 per mile 
as a Maximum, and can be maintained at an annual cost 
not in excess of $50 per mile. 

In order to reduce the cost of building brick roadways, 
the Governor proposes to have paving bricks made by 
convict labor in the State prisons; and he thinks that by 
this means the cost per mile of brick roadways might 
be reduced to perhaps $15,000 per mile. On the above 
figures as a basis, the Governor computes a saving to th» 
State of New York during the next 20 years, amounting 
to the enormous sum of $136,000,000, if brick should be 
substituted for macadam, in building the 7500 odd miles 
cf New York State highways still to be built to complete 
the network of main roads all over the State. 

Governor Glynn’s presentation of the economic advati- 
tage of permanent roads over roads which involve a heav) 
annual cost for repairs, has been given in substance by 
engineers repeatedly; but coming from such a source |! 
will, without doubt, have a weight with the public whic: 
no utterance by an engineer could have. Furthermore, 

















1 9. 1914 ENGINEERING 


engineers in charge of roadway construction have 
Jow to appreciate the great advantage of choosing 
of roads of low repair cost; and no engineer could 
iy make so strong a statement in favor of one par- 
ar type of material for roadway work without en- 

re ring his reputation for impartiality. 
often happens, however, when a layman undertakes 
eal with technical matters, there are a number of fea- 
os in Gov. Glynn’s interesting statement which need 
ome qualification before they can be accepted by engi- 
neers. Without questioning the soundness of his main 
position, it must be said that the selection of any single 
ivpe of roadway for State road work, to the exclusion of 
ail others, would greatly hamper the engineers in charge 

in securing the best results. 

For example, a large part of the State roadway con- 
struction in New York involves considerable realignment 
and heavy grading. There are many places where it is 
better by far to lay a cheap temporary pavement of some 
sort, or even to leave it as an earth road, perhaps with a 
light dressing of gravel until the fill is thoroughly consol- 
idated, the slopes have become permanent, and washouts 
in the gutters and down the sides are no longer serious. 
After a period of one or three or five years, it may be 
wise to lay a permanent and expensive pavement of brick 
or of concrete; but if laid at the start on a fill which is 
still to receive its final settlement, the result is very 
likely to be an uneven pavement with its surface cracked 
and broken, which will soon show the effects of a traffic 
and will require vastly more expenditure for its mainte- 
nance than the $50 per mile per annum assumed by 
Governor Glynn. 

Again the extreme variations in the cost of roadways 
of different types are very much greater than the amount 
which Governor Glynn has assumed. While he does not 
state the width of roadway on which his estimates are 
based, it is evident that in order to justify an expendi- 
ture of $12,000 to $25,000 per mile in building a road, it 
must have a traffic heavy enough to make necessary a 
double-track width, or say, 16 ft., which is, in fact, a 
common standard in State highway construction. Such 
a roadway requires 9386 sq.yd. of surfacing per mile. 
The figures given by Governor Glynn for macadam, con- 
crete and brick roads, respectively, might be assumed, 
therefore, to correspond to an approximate cost of about 
$1.20 per sq.yd. for macadam, $1.50 per sq.yd. for con- 
crete, and $2.50 per sq.yd. for brick. 

It must be remembered, however, that the figures per 
mile given above include usually many items beside the 
cost of the wearing surface. Whether a road is paved with 
concrete, macadam, or brick, it must have the same 
amount of work spent on grading, on drainage, on the 
paving of gutters, etc., on dressing and sodding of slopes, 
on guard rails at dangerous places, on bridges and cul- 
verts, and on such minor items as sign boards, warnings, 
milestones, monuments, etc., besides the engineering ex- 
penses in connection with surveys. All these are included 
in the twelve thousand odd dollars which the Governor 
assumes as the cost of macadam roads, making the actual 
cost of the wearing surface itself very much smaller than 
would be indicated on the face of the Governor’s figures. 
The deduction from these facts, of course, is that the dis- 
parity in first cost between the macadam road and the 
permanent road of brick, is considerably more than would 
appear on the face of the returns. 
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It is probable that the concrete road deserves a larger 
place in the Governor’s program than he has accorded it. 
It would not, of course, be wise for New York to embark 
on a large scale in concrete road building on the strength 
of Wayne County’s experience alone, nor would it be wise 
to do so on the strength of its own rather unfortunate 
experiences in the laying and use of concrete roadways. 
There has now been accumulated, however, enough ex- 
perience with the concrete road in a number of States in 
the Middle West, so that that type of roadway certainly 
stands vastly better with engineers than it did two or 
three years ago, particularly since this accumulated ex- 
perience has shown that the best types of concrete roads, 
built under the best specifications as to material and 
workmanship and with proper inspection to see that the 
specifications are carried out, are giving on the whole 
admirable results. 

Turning now to the Governor’s advocacy of brick, the 
first point to be noted is that the range in cost of brick 
paving is very wide, even where it is laid under substan- 
tially the same specifications and with the same ma- 
terials. This is due first to the large factor which the 
cost of hauling represents in the cost of brick pavement. 
Paving bricks sufficient to lay a square yard of road 
weigh in the neighborhood of a quarter of a ton. If the 
road is located where a long rail haul is necessary on the 
brick, and especially if a long wagon haul is necessary 
from the railway station to the place where the bricks 
are to be laid in the road, the cost per square yard of 
brick paving runs up very rapidly. 

In the State of Ohio, where paving brick can be se- 
cured with a very short rail haul and where there are 
plenty of contractors experienced in laying brick paving 
so that sharp competition can be secured on paving con- 
tracts, the cost of first-class brick paving on a concrete 
base is in the neighborhood of $2 a square yard. Any- 
where in New York State, a considerable~addition must 
be made to these figures if a brick pavement as good as 
the Ohio pavements is to be laid. It is worth noting, 
too, that in order to secure the very low annual cost of 
maintenance on which Governor Glynn rightly lays so 
much emphasis, it is necessary that the pavement be 
laid in the best possible manner under the best specifica- 
tions. Any attempt to cheapen the work by saving in the 
foundation or in the character of the paving material, or 
in the quality of the workmanship, usually has to be 
paid for eventually in increased cost of repairs. 

How rapidly a long wagon haul raises the cost of brick 
paving is perhaps not always realized, even by engineers. 
To illustrate, if a wagon haul of 10 miles is necessary to 
deliver brick from the railway station to the point where 
they are to be used, and if the average cost of hauling the 
brick is 20c. per ton-mile, the cost of hauling the brick 
alone will amount to 50c. per sq.yd. of pavement. The 
concrete base will weigh nearly as much as the brick sur- 
face, so if the cement and sand and stone have also to 
be hauled this 10 miles, another 50c. will be added to the 
cost of the road. In most places in New York, however, 
the sand and stone can be obtained within a shorter dis- 
tance of the work. 

On the rail haul, while the trunk lines make a fairly 
low rate for paving brick, some of the local branch roads 
have of necessity to charge a considerably higher rate 
in order to make both ends meet. At the rate of four 
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mills per ton-mile, a haul of 500 miles will add another 
50c. per sq.yd. to the cost of brick paving. 

A year or more ago, the New York Board.cf Water 
Supply made plans to lay biick paving on the roadway 
around the Ashokan Reservoir in the Catskills. The en- 
gineers of the Board, after careful investigation, reached 
a conclusion similar to that of Governor Glynn, that to 
secure a minimum cost of maintenance, the extra first 
cost of a brick paving on this roadway was fully justi- 
fied. The bids for the work, however, as we recall, 
showed prices as high as $3.50 per sq.yd. Paving brick 
from Ohio could be delivered by water at Kingston, from 
which port there was only a short rail haul over the 
Ulster & Delaware R.R., to the site of the dam. This 
local road, however, charged high freight rates, and 
there was a wagon haul for a considerable distance over 
rough construction roads from the railway station to 
the various points on the roadway to be built. 

Governor Glynn proposes, in order to cut down the 
cost of brick paving, to have paving brick manufactured 
by convict labor. According to the New York State 
geologist, there are plenty of shales in southern New 
York suitable for paving-brick manufacture. The Gov- 
ernor recommends that an experimental plant shall be 
started in connection with the State Reformatory at 
Elmira and a bill appropriating $50,000 for this was in- 
troduced in the legislature. If it is true that the shales 
in this section of New York are suitable for making good 
paving brick, the Governor’s message ought to lead to 
the establishment of numerous paving-brick plants in this 
section operated as a private enterprise. At present, 
the manufacture of paving bricks in New York State is 
an infant industry. The total output of the few plants 
in operation is trifling compared with that produced in 
Ohio. This is partly due, without doubt, to the fact 
that the merits of first-class brick pavement are not un- 
derstood by the general public in the district east of the 
Alleghenies. 
ence in paving-brick manufacture on the part of those in 
charge of some of the enterprises which have been started, 
and possibly also to some deficiency in the raw material 
in New York compared with that found west of the Alle- 
ghenies. 

There is, however, a large possible market for good 
paving brick in New York and other Eastern states. If 
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Letters to the Editor 


Capacities of Intercepting 


Sewers in Relation to 
Future Sewage Flow 


Sir—I have read with much interest the letter from 
Kenneth Allen in Enerneertne News of Mar. 5, 1914, 
and, if a foreigner may trespass upon your space, 
T should like to express an opinion in a very few words 
upon the subject of capacities of intercepting sewers. 

T am quite in agreement with Mr. Allen when he says 
that “the entire plant should be designed with the max- 
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It is probably due also to a lack of experi- 


raw material is available for the industry, ; 

would engage in it as a private enterprise need 

tate because of Governor Glynn’s proposition + 
convict labor in the business. There are w: 
drawbacks in the use of convict labor. In the 

ture of paving bricks under modern condition. 

large part of the work is done by machiner\ 
large paving-brick plant the shale is dug by 
shovel instead of by human muscle; it is gro 
mixed by machinery, and the bricks emerge f 
brick machine ready to be placed in the kiln f 

ing. While a considerable amount of labor is . 

in connection with paving-brick manufacture. 

part of it is highly skilled labor, requiring relia 
experienced men, and the use of convicts would 

a considerable element of risk. If we assume ?: 
sq.yd. as an average figure for the manufacturing 
paving brick, it will be found that a large part . 
cost must be charged to the items of fuel, supplics 
pairs, and interest on the plant, general ov 
charges, with superintendence and other skilled lal 
leaving perhaps only half the cost, more or less. to |, 
assigned to the ordinary labor employed. Even if 
labor were obtained for nothing, therefore, by the 
ployment of convicts, it would mean no such large 
ing in the cost per sq.yd. of brick paving as is assumed 
by Governor Glynn. 

Besides this, the almost inevitable inefficiency in ()\o 
conduct of a manufacturing plant run by state officials, 
who know very little about the business they are under 
taking, will almost inevitably lead to larger operating ex- 
penses than would be azcessary for a private concern run 
by an intelligent business man who knew every detail of 
the industry he was carrying on. 

We might elaborate these reasons in much more detiil, 
but enough has been said to show that Governor Glynn 
is much too sanguine in supposing that the cost of build- 
ing brick roadways in New York State can be materially 
reduced by the use of convict labor in brick manufacture. 

It is, however, by no means necessary that brick must 


. be made with convict labor in order to establish the mer- 


its of brick as a paving material. Governor Glynn’s re 
markable message will doubtless have an important effect 
in bringing these merits to public attention, not only in 
New York, but throughout the country. 


Te 


z 
g 
: 
| 


imum ultimate demands that may be made upon it, kep! 
in view.” 

I strongly recommend that intercepting sewers be cor- 
structed of ample capacity at the beginning, and large 
enough to meet the maximum demand that may be place? 
upon them in the future. 
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Due regard must, of course, be 
paid to maximum and minimum velocity in the sewer it- 
self and within certain limits of velocity it is certainly 
wise to allow a large margin for future developments. 
In Manchester, England, provision has been made for 
the next 45 years, and due regard has been paid to max- 
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itration of rainfall and the possibility of out- 


jmum ‘ : 
side | ips using the interceptors by arrangement 
with t ye : - 

It i wh more economical to make the interceptors 
euffic large in the first instance than to construct 
supp tary sewers at a later stage ; and I might add 
that carefully calculating the maximum ultimate 
demand whieh is likely to be made upon the interceptor 
in the future, it would not be unwise to so design such a 
sewer tat the interceptor would not run more than three- 
quarters full, and the maximum velocity should not ex- 
ceed a figure previously laid down. 


In my opinion, there should be a rapidgrunoff in any 
sew! rage system and no possibility of sewers being placed 
under pressure at any part of the system, or seepage oc- 
curring and making itself felt at sewage outfall works 
for hours and days after heavy rains. 

The foregoing proposition is only possible where the 
intercepting sewers are of ample dimensions. In order to 
arrive at a figure which will govern the design of such 
sewers, very careful and accurate observation must be 
undertaken by engineers of wide experience in such mat- 
ters. 

OswaLp J. WILKINSON, 

Engineer to the Manchester Corporation Rivers Com- 
mittee for the Sewage-Disposal Works Extension. 

196 Deansgate, Manchester, England, Mar. 17, 1914. 
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More Concerning Publicity 
Work by Engineers 


Sir—I have read with much interest C. E. Drayer’s 
article on “Publicity,” in ENaineernina News, of Jan. 
22, your editorial comment and the various discussions 
of the article. It seems to me to be very important to 
the public and to the engineering profession that engi- 
neers should adopt a more sensible view toward pub- 
licity than they now have as a rule, and that engineers 
should take a more active part in educating the public. 
Mr. Drayer’s article deals mainly with publicity through 
the newspapers. The same considerations which make it 
desirable for engineers to avail themselves of newspapers 
in a proper way also apply to publicity through more 
permanent literature, through magazines and_ books. 
They also apply fully to the passing on of ideas to others 
through ordinary conversation, through lectures and ad- 
dresses, and to helping in the discussion of various local, 
state and national problems which involve engineering 
elements and on which the public action is apt to be wise 
or foolish according to whether the public has been in- 
formed or misled. 

Much too frequently the engineer takes the attitude 
that he is not responsible if the public with which he is 
in touch is foolish in its handling of a local problem of 
which the proper solution is obvious to him. Too often 
he stands apart with superior knowledge and inferior 
action. 

It is not sufficient for an engineer, or any other edu- 
cated man, to know. He must act. A part of an engi- 
neer’s duty is to help in molding public opinion by edu- 
cating and guiding the public in those matters in which 
engineers by virtue of their training and occupation 
have superior knowledge. 

Engineers know that it ig foolish for any large city 
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in which nearly 200 gal. per capita per day is being 
pumped into the water mains to fail to begin at once 
the general introduction of water meters. The engineer 
knews that in such a case much of the water is unneces- 
sarily wasted. He knows that Chicago, for example, by 
wasting more than one-fourth of the water pumped into 
its mains greatly increases the cost of its water-supply 
and also makes the pressure insufficient in many parts of 
the city or even cuts off the supply above the third floor. 
The mistake of the public in this matter is based upon 
the notion that water should be as free as air, which is 
true. The engineer knows that the consumer is asked 
to pay for the transportation of water rather than for 
the water itself. In the case cited the water is trans- 
ported from far out in the open lake to the consumer's 
faucet in the city. Few will claim that transportation 
should be free. In such a case as this, the engineer is 
in a position of advantage end should do his part in giv- 
ing proper publicity to the facts, and so helping to over- 
come the opposition to water meters ordinarily encoun- 
tered. , 

Many engineers know that much of the recent wide- 
spread condemnation of our railroads is unwarranted 
by the facts, that some of the existing and proposed leg- 
islation interfering with railroad management is unwise 
and a stumbling block in the way of what is needed, and 
that a considerable portion of the public is asking the 
railroads to perform utterly impossible feats. Should 
not engineers do more than at present to help the pub- 
lic to a proper sense of proportion in this matter? 

Results are in direct proportion to the amount of use- 
fully applied energy. The public opinion on matters 
primarily engineering in character may be molded by 
the engineer in direct proportion to the amount of energy 
which he applies to the education of the publie in such 
a manner that it will be usefully applied energy, not lost 
in radiation in the form of vague or misunderstood 
statements, not lost in the friction of controversy, not 
lost in the high-pressure exhaust from private growling. 

The primary benefits of energy applied by an engineer 
to publicity will accrue to the public. The secondary 
benefits are large and will accrue to the engineering pro- 
fession and to the engineer. 

JoHN F. Hayrorp, 

Director, College of Engineering, Northwestern Uni- 

versity. 

Evanston, Iil., Mar. 10, 1914. 
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On the Compensation of 
Engineers 


Sir—A comparison of the diagrams showing “Yearly 
Compensation of Engineers,” in your issues of Jan. 22 
and of Mar. 19, is certainly interesting. But the ques- 
tion arises, are they comparable? 

The diagram in the issue of Jan. 22 is based on the 
incomes of men, the majority of whom are practicing en- 
gineering as a profession. By that I mean they are in 
business for themselves and not working for someone else 
on a salary. 

The lawyer who is employed on a salary is rather the 
exception, and to keep him it is necessary to make his 
compensation something like what he can make in private 
practice. The same is true of the doctor. 
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I believe the income of engineers who are working 
under similar conditions will not compare unfavorably 
with those of men in the other profession. Indeed, the 
diagram referred to proves it. 

The diagram in the issue of Mar. 19 claims to be for 
men working on a salary. That means, as income get- 
ters they are on an entirely different basis from the inen 
covered by the former diagram. They are employcd 
just as other clerks are and they compare with other 
clerks in compensation. I believe it to be true that the 
majority of engineers are on a salaried basis. 

Some years ago, while I was working for one of the 
large railroad systems, a comparison of salaries was made. 
It showed that the men in the engineering department 
were getting neither more nor less than the men in the 
other departments. The same is true of most of the, large 
corporations. This means that in the eyes of those fix- 
ing the compensation the engineering employee stands 
the same as a clerk or a bookkeeper. 

The difference in compensation is controlled by the at- 
titude of the public toward the man in question. Is he 
employed as a professional man or as a regular salaried 
employee? If he is paid fees, they will likely be ample, 
if a salary, it will likely be much less. 
~T presume many an engineer has experienced the dif- 
ference. When he does work outside his regular em- 
ployment he will get three or four times what he would 
have gotten for the same work in the regular course. 
Could he sell all his time at the higher rate, there would 
be very little cause for complaint. In other words, what 
people pay for is not engineering ability but selling abil- 
ity. This is universally true and any effort to increase 
the compensation of engineers must take account of it. 

In law or medicine, the man who lacks ability to sell 
his time is usually soon crowded out, in engineering he 
hangs on, on a salary. Indeed, in this aspect of it, engi- 
neering is not a profession but a business. 

Are the diagrams of compensation in the two instances 
comparable? I do not believe we would lump the pro- 
prietor and the clerks together in any other business, 
in computing average incomes. 

Frank H. Civutz, Borough Engineer. 

Chambersburg, Penn., Mar. 21, 1914. 
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Traffic through the Suez Canal 


Sir—In your issue of Mar. 12, I note a statement in 
reference to the tonnage of vessels passing through the 
Suez Canal. The tonnage through the canal in 1912 is 
stated at 28,008,945; whereas, in “Whitaker’s Almanack” 
it is stated at 18,324,800 net tons. I take it that the 
difference is due to your using “gross” tons. As the 
tolls are levied upon the “net” tonnage and, as the esti- 
mated tonnage through the Panama Canal is also quoted 
in the same way, it would seem preferable to use these 
figures rather than gross tonnage. 

The fact that the Suez Canal, after 44 years of oper- 
ation, passes less than 1814 million tons, makes Profes- 
sor Emory Johnson’s estimate that the Panama Canal 
will pass 1014 million tons during its first year of oper- 
ation seem somewhat rosy, to put it mildly. 

JaMes WHITE. 
Ottawa, Ont., Mar. 23, 1914. 
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An Argument for State Re; 
tration of Engineers 


Sir—The wide interest in the subject of en; 
compensation appears to show that the situation 
come acute, and that measures must soon be ¢. 
provide relief from the injustice of present condi: 

If engineers were not so deeply immersed in th) 
professional work, they would have long ago se 
the working of economic laws must eventually 
about the present situation. As long as no restrain 
placed on men of any profession, trade or occu; 
from underbidding their equals, just so long wi 
compensation of these men be kept down to a min 
fixed by that of the lowest bidder, which, in the long 
will be the lowest amount on which the lowest } 
can maintain the lowest standard of living to whic, 
is willing to descend. 

Notice that I say “equals,” for men of superior ; 
ity can usually obtain more for their services than . 
their inferiors; but in any given level of ability, 
compensation will be fixed by the lowest bidder in { 
class, 

This economic law is now fully recognized by labo: 
men, who, by their unions, have raised the level of t! 
compensation far above that which would otherwise ev- 
ist. It is also recognized by such professional men ; 
doctors, lawyers and dentists, who have succeeded ji 
getting laws passed which limit the practice of their pro- 
fession to those who are duly registered under state laws, 
and in good standing in their professional societies. !t 
is not generally recognized by ministers, teachers and eu- 
gineers, and, as a result, the salaries of ministers, teach- 
ers and engineers are far below their proper level. 

There is, then, one clearly defined way out of the dif- 
ficulty. Let us discontinue the practice of underbidding 
our equals, and let us organize to prevent ourselves 
being underbidden by those who are not our equals, but 
would represent themselves as such for the purpose of ol.- 
taining employment or professional work. Such an or- 
ganization need not, and should not, be modeled after 
the labor unions, which seek to reduce all men in any 
given trade to a dead level of compensation and oppor- 
tunity. It need not, and should not, shut out proper anc 
fair competition based on the individual ability, experi- 
ence and general attainment of individual engineers. It 
should, however, shut out the incompetent and the unpro- 
fessional. 

I can see no reasonable objection to a system of stat: 
registration for engineers similar to that which prevails 
for doctors and lawyers. Surely it is more importan‘ 
that the engineer who designs a bridge or a dam be com- 
petent to do his work than that the lawyer who draws up 
some formal deed or agreement, or defends some crim- 
inal, be versed in the literature and practice of his pro- 
fession. The objection that a civil engineer’s license 
could not be made to cover the entire range of knowledge 
from that of the land surveyor to that of the designing 
engineer, seems to me as absurd as would be an objection 
to the present system of licensing medical practitioner 
because, under this system, a doctor is empowered to do 
anything from treating a cold in the head (fee $2) to 
removing an appendix (fee $2000). 

The remedies, then, would seem to be: 

1. A state license system admitting to practice in the 
profession only those who are competent. 
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organization to determine the competency of 
a. » wish to practice, decide upon cases of mal- 
and unprofessional practice, and establish a 
of fees and charges for professional work, and 

ompetitive bidding for such work. 
ws requiring competent engineering design and 
on of works, so that it will no longer be possible 
for ate parties who are totally ignorant of engineer- 
neiples to construct engineering works without 

ng competent engineers. 
[nless some such course is adopted, I believe that, 
within the next few years, the younger engineers will be 
forced to organize for their own protection, adopting the 
methods of the labor unions to raise their wages and get- 
ting laws passed to raise the wages of those on public 
works. Already this is being done to an extent not 
fully realized by the older members of the profession. 
A general adoption of such methods would be deplorable, 
would. in the minds of the public, reduce engineers to 
the level of workers at a trade, and would stunt the op- 
portunities of the young engineers for individual growth. 
BM ak. 
Boston, Mass., Mar. 21, 1914. 
& 


Patents on Reinforced-Concrete 


Wharf Construction 

Sir—In your issue of Oct. 9, 1913, you published an 
article by the writer concerning an economical wharf 
bulkhead construction, as built by the Savannah Engi- 
neering & Construction Co., at Savannah, Georgia. The 
publication of this article brought forth a considerabie 
amount of discussion and correspondence, among other 
things bringing out the fact that Mr. George P. Wood 
of Peekskill, N. Y., held a patent on an economical 
wharf construction of somewhat similar type issued to 
him Oct. 12, 1909. 

Mr. Wood has recently made the Savannah Engineer- 
ing & Construction Co. sole licensee to handle his patent, 
and the Torrance & Cunningham patent, issued July 22, 
1913, has been assigned to the same company. 

W. M. Torrance. 

123 William St., New York City, Mar. 20, 1914. 

w 
Government Railway Construc- 


tion at Panama 

Sir—The editorial in ENGINEERING News of Feb. 26, 
entitled “Canada’s Experiment in Government Railway 
Construction,” must make very interesting reading for 
those who are inclined to be enthusiastic over govern- 
ment ownership of anything and everything. 

We have a very good example of a government-built 
road on the Isthmus known as the Panama R.R. Reloca- 
tion. 

The building of the canal made it necessary to relo- 
cate about 40 of the 47% miles of the old Panama R.R. 
The numerous shifts and changes and rechanges and va- 
rious other stunts pulled off brought the cost of the en- 
tire work up to about $9,000,000 or about $225,000 per 
mile on the average. 

A very good single-track road has been the result, but 
no one can tell yet whether, when the canal is in opera- 
tion, the traffic available for the road will amount to 
ten thousand tons a year or a million tons or more. or 
whether it will consist principally of colored market 
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women and washer-women traveling back and forth, be- 
tween the terminals. 


Considering the cost of government railroad building 
in Canada and Panama, it will be very interesting to 
see how much of the “not more than 1000 miles” of 
Alaskan Railroad will be built with the “not more tha» 
$35,000,000” which Congress has allowed for that work. 
It is quite possible that conditions in Alaska may make 
construction work there even more expensive than in 
Canada or Panama. 


W. T. M. 
Paraiso, Canal Zone, Mar. 20, 1914. 
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NOTES AND QUERIES ] 


}UOUnOnNeeneveRnOnETnEntnaCeDONOnL HESS OHONERONNODONEL HODELODOOUNEHOTNENEDOEOOODEOEDOOL DIODE UURONEDDOTONDONRONS renuOeRLTONEEEONESEOEOSDOREY OO PEDOLONEEE DONTE LEI soeneerRENONOS 


In our report of the discussion of George A. Johnson's re 
cent paper on Water Filtration (p. 641, Mar. 19, 1914) we 
stated: 

John A. Kienle (New York City), formerly of Wilmington, 
Del., questioned whether the cost of preliminary filtration 
(roughing filters) might not better be expended for 
mentation. He was convinced that mechanical filtration is 
better than slow sand filtration. He questioned whether the 
use of hypochlorite with mechanical filtration does not ac- 


count for the high bacterial efficiencies now being obtained at 
mechanical filter plants. 


“Mr. Kienle informs us that he believes coagulation and 
not sedimentation would have been more efficient than rough- 
ing filters at Wilmington; also that he did not mean to have 
it inferred (as we did) that “mechanical filtration is better 
than slow sand filtration,” but rather that without chlorina- 
tion mechanical filtration is not, in 
slow sand filtration. 


sedi- 


his opinion, superior to 
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Notes from Engineering 
Schools 


University oF WisconsiN—An engineering experi- 
ment station has been created by the Board of Regents. 
This will be established in the College of Engineering for 
the engineering, testing and research work of the col- 
lege. The staff of the Station will consist of the Dean, 
as Director, and the members of the instructional staff 
in the various departments of the College of Engineer- 
i In addition to these will be fellows, scholars, and 


Vevenencnensneecescnscacencgeses 


ing. 
assistants who may be engaged in experimental and re- 
search work. This will exclude members of the faculty 
of the College of Letters and Science, who are now mem- 
bers of the engineering faculty by reason of the fact that 
they give instruction to engineering students. This ac- 
tiun transfers the appropriation for reasearch now made 
for the College of Engineering to the Engineering Ex- 
periment Station. The publication of experimental re- 
sults at the station will be in the form of bulletins. 
Brown Universiry—The engineering courses are to 
be made broader, more comprehensive and also, for the 
first time, allowing some specialization. This is the re- 
sult of changes in the curriculum proposed by the Coun- 
cil of Engineering Professors and approved by the Fac- 
ulty. The changes, which affect the courses leading to 
the degree of Bachelor of Science in Civil, Mechanical 
and Electrical Engineering, involve the following pro- 
visions: (1) A concentration of the descriptive courses 
and the introduction of new required or optional courses 
in science or engineering; (2) better distribution of 
work throughout the four years; (3) making the grad- 
uating thesis optional—with the approval of the head of 
the department concerned ; (4) provisions for electives in 
engineering and science during the Senior year. 
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Condition of Frame of Tower 
Building, New York, after 
25-Yr. Service 


The ten-story Tower Building, 50 Broadway, New York 
City, often called the first “skyscraper” or cage-construc- 
tion building, has just been demolished, to make way for a 
new structure. The Tower Building was erected between 
June, 1888, and September, 1889, and thus has been in 
service almost exactly 25 years. The condition of its 
framework is a point of interest. 


Bradford L. Gilbert was the architect. The Tower 


Building was 2114-ft. front, 3914-ft. rear, and 160 ft. 
deep. The frame coussted of cast-iro1i columns and 
wrought-iron floorbeams, with windbrace diagonals that 
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Fie. 1. Beam ConnecTION TO Cast-[RON COLUMN 
(Framework of Tower Bldg., New York City, built 1888, 
removed last month.) 

seemed to have been put in as an afterthought. The floors 
were flat-arch terra cotta construction. The walls were 
carried on wall-girders in the lower five stories, but above 
this were self-sustaining. The wall-girders were doubie: 
an outer beam to carry half the wall load, and an inner 
beam to carry half the wall load and the floorload. 

The exposure of the framework in the demolition 
showed it to be in excellent condition as regards absence 
of rusting. The four views Figs. 1 to 4 herewith illus- 
trate the condition of the metal. The wrought-iron beams 
in general show virtual absence of rust. The cast-iron 
columns and the 3¢-in. cast-iron shell applied around 
them (as fire-protective covering) show localized patches 
of rust, and heavier rusting only at a few special points, 
such as the bolted two-angle windbrace connection, Fig. 
1, where rust formed between the angles and the cast iron. 

During the demolitien of the building an engineer-in- 
spector of the Buresn cf Buildings, Manhattan, New York 
City, followed the work to note all interesting matters. 
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The following are extracts from his report on 


lition work: 

The building itself was of fireproof constructior 
of construction considered as fireproof under th: 
(prior to 1899). The structure was ten stories, bas 
cellar in height, with terra cotta floor arches of th. 
bearing type sprung between wrought-iron by an 
ft. 6 in. on centers. The columns were of cast 
square with metal 1% in. thick and were fireproof: 
incased with an outer shell of cast iron % in. 
connections were all made with wrought-iron 
connections were riveted. The upper five stories of 
ture were wall-bearing; the lower were inclosed 
walls. These curtains were supported at each ti 
sets of beams, the inner one being designed to carry 
floor load plus one-half the weight of the wall and : 
beam the other half. 

The foundation consisted of timber piles spaced 
row, 18 in. apart, and driven to hardpan. The hy 
piles were imbedded in concrete to a depth of 18 in 
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Fic. 2. FLoor STEEL OF TOWER BLDG., SHOWING SLIGH' 


EXTENT OF RUSTING 


capped with granite, upon which the cast-iron bases of the 
wall columns rested. 
* 


After a most careful and thorough examination it is safe 
to say that there was practically no case of very bad rusting, 
that is, of corrosion sufficient to impair the strensth of the 


metal. 


{Fig. 4] shows the lower portion of a cast-iron column 
in the basement, to which had been connected the wind-brac- 
ing. The formation of rust at and around the bolts can be 
readily distinguished. This may be cited as the worst case 
of rusting in the Tower Building and exemplifies the fact thit 
corrosion takes place readily at connections where two sur 
faces come in contact. 

Concerning the floor construction and its connection 
with the condition of the floorbeams, the following para- 
graph is interesting: 

No deafening material was used between the sleepers. 
The terra cotta did not cover the bottom flange of the floor- 
beams. The specifications for the setting of the floor arches 
probably required that the joints between the skewbacks 
and the iron beams be completely filled with cement mortar. 
To this may be credited the well preserved condition of the 
floorbeams. 7 
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Fies. 3 AND 4. Cast-Iron CoLumMNs or Tower BLpa., witH Cast-Iron CASING 


(Bolted windbrace connection 
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Fig. 5. 





Steet Cotumn AND WALL-GIRDER OF BUILDING 
ADJOINING TOWER BUILDING 


\s FIRE-PROTECTION 
at foot of column, in Fig. 4.) 


The demolition work also exposed some of the frame- 
work of the adjoining building, 56 Broadway, the Ex 
change Court Building, erected eight years later than the 
Tower Building. The condition of this steelwork is illus 
trated by Fig. 5, showing a steel column and wall girder. 
The rusting at the point shown is characterized in the 
report as severe, but it is attributed to defective flashing 
at the roof of the Tower Building, which permitted wate: 
to percolate through and enter the vacant space between 
the independent walls. 
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Highway Construction and Maintenance Costs in Europe— 
Dr. R. L. Hewes, Chief of Economics of the United States Of- 
fice of Public Roads, in a recent address to the Motor Truck 
Club in New Cork City, gave some important points to be 
borne in mind when the comparative costs of transportation 
over roads in this country and in Europe are under discus- 
sion. Dr. Hewes is reported by the New York “Times” of 
Feb. 22, as follows: 


In arguing for improvement in highways, we often see the 
statement of the very low cost of hauling on the Continent 
of Europe. It is very doubtful if any better roads are built 
in Europe and England at present than the best types of 
roads constructed in this country. The reason for the ex- 
cellence of the European roads is because of their contin- 
uous maintenance, but the same degree of maintenance in 
this country will cost many times as much as it does in 
Europe. We cannot hire road patrolmen for the price paid 
the cantonnier on the national French roads. 

These men receive a salary of less than $300 per year for 
taking care of from four to five miles of highways; further- 
more, the costs of European roads, that are always compared 
with our costs to a disadvantage, are not as low as they are 
made to apear. Just as the labor or maintenance is cheaper, 
so is all labor cheaper in Europe, and there must be supplied 
a factor of at least one and a quarter in most cases to bring 
the cost of ton-miles hauled in Europe to a parity in this 
country. The 10c. per ton mile in Europe at least represents 
14c. in this country, and hauling on gy per roads was done 
as low as 13c. per ton-mile in Virginia last year. 
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Engineering Lessons from the 
Ohio Floods* 


By Joun W. Atvorpt 


The great floods of March, 1913, which devastated the 
states of Indiana and Ohio, will always have a direct and 
intense interest for engineers, and the importance of 
having the data carefully recorded and studied is ob- 
vious. A government board is working on the general 
problems and it is hoped will fully develop all thegfurther 
lines of inquiry which should probably be made. It is 
generally agreed that the main lessons to be learned from 
the recent great floods are as follows: 

- First, That there should be some authoritative and 
adequate public control of our streams which will prevent 
encroachment by bridges, buildings, populated territory. 
railroad embankments and dangerous levee systems, not 
only upon the low-water channels but upon the flood 
plains as well. 

Second, That where relief from existing encroachment 
is required, it should be accomplished through legislation 
authorizing the formation of flood-protection districts, 
preferably covering entire watersheds, so that each prob- 
lem as a whole can be given proper technical study. The 
cost of flood-protection work should be apportioned in 
some fair relation to the benefits and value of the af- 
fected interests. 

Third, That, while Indiana and Ohio cities have re- 
cently received a severe object lesson, there are many 
other cities and towns in this country which have so en- 
croached upon the adjacent river beds as to be already in 
peril. They should not be permitted to await a physical 
demonstration of their danger, but should be aroused 
to the problem of protection from destructive floods. 

Fourth, The studies at Columbus and Dayton, as far 
as made, indicate that radically different methods of 
treatment are often required for communities apparently 
similarly situated. 


ReEservorR PANICS 


With the perils and distress of the flood, there came 
to nearly all the inhabitants of both Dayton and Colum- 
bus a panic produced by the rumors that important res- 
ervoir dams had given way. After the strain, which 
nearly everybody involved had been under, it is not 
strange that even strong-minded people should have been 
ready victims of such a rumor. 

N» one could understand where such a vast quantity 
of water could have come from. In Dayton, the water 
was at least 8 ft. higher than anyone could remember it 
to have been before, and the immediate thought -was that 
the reservoir dams upon the upper watersheds had given 
way and added to the already dangerous floods. An un- 
told amount of mental suffering was produced for some 
hours in both Dayton and Columbus by this fear. 

It is a question whether the terror inspired by these 
panics will permit those populations to calmly contem- 
plate the construction of great reservoirs on the water- 
sheds above their cities for the purpose of protection. 
Where such structures are plainly the most economical 
and efficient way of controlling floods, they must be very 
ample in their proportions and stable in their design if 





*Extracts from a paper read before the Boston Society of 
Civil Engineers and published in the Society's “Journal” for 
March. 

¢Consulting Engineer, Hartford Building, Chicago, IIL. 
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they are to receive the confidence and approy 
people. 

Another engineering lesson which can be 
drawn from these flood scenes is the necessity 
viding free waterway under bridges for débris. 
floods are drift-laden, and houses, barns, fences, | 
and wreckage of all kinds quickly lodge where an 
ient waterway is provided, still further redy 
area, 


Rocx Erosion at Cotumsus Daw 


Perhaps no other effects of this great flood s) 
intensity of the forces at work as do those resultin 
the overflow at the Columbus storage dam. It is ; 
estimated that the flood in its passage over this d: 
through Columbus would, theoretically, have create) yer 
a million horsepower, the larger part of which was dis. 
sipated in internal work of the rolling water. (reat 
rocks, some of over three tons weight, were quarried from 
the bottom of the river, carried downstream some })up- 
dred feet, and piled up in a dike. The rock at this point 
is laminated limestone, lying in nearly horizontal strata. 

A survey which has been made indicates that in places 
at least 10 ft. of solid ledge rock was removed from its 
bed. It does not appear that the stability of the dam 
is much affected so far, as it is unusually strong both in 
weight and profile for the head which it has to carry, 
but to any engineer who is constructing dams, and who 
has had to do with the enormous forces created by large 
quantities of water rolling over crests, these facts are 
certainly significant and instructive, and may be profit- 
ably recalled when designing similar structures. 

The average rainfall on the watershed above the Co- 
lumbus dam was 9.34 in., while the runoff was 8.6% in.. 
giving a runoff of 93% of the rainfall. 

At Columbus, it was also necessary to measure the flow 
of the Olentangy River. The best opportunity for this 
was at Delaware, about 25 miles above Columbus, where 


the 
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and 


‘at a bridge opening through which the entire flood passed 


the water marks above and below were distinctly re- 
corded. The bottom of the river being rock, there was 
no considerable change of cross-section, except that due 
to the destruction of the center pier of the bridge and 
some erosion of the roadbed of the Pennsylvania R.I. 
which passes under the western span. The conclusions 
as to the flow of the Olentangy are not based upon so 
secure data as were available for the flow of the Scioto, 
but # is evident that the flow of the Olentangy was con- 
siderably greater than that of the Scioto per square mile 
of drainage area, as might be expected from its smaller 
watershed, the final conclusion being that the two rivers 
combined gave 89 sec.-ft. per square mile of drainage 
area. The Upper Scioto from the measurement at the 
storage dam yielded %7 sec.-ft., while the Olentangy, 
measured at Delaware, yielded 115 sec.-ft. per square 
mile of drainage area. 


Proyects For RELIEF 


In considering projects for relief, it was, of course, im- 
portant to decide upon the factors of safety which should 
be introduced. From a review of all the large storms in 
this country, there can be no doubt that the storm which 
covered the Ohio Valley in March, 1913, was one of the 
very great storms; nevertheless, it is easy to see that al! 
of the factors producing large storms were not present. 
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iost precipitation had occurred entirely within 


‘ P sin, or within any one of the different tribu- 
~ * the precipitation had occurred with a great 
_jow on frozen ground, the runoff would have 
i ‘ier and more sudden, than was actually the 
oe » part of the Scioto watershed there was in op- 
on large natural restraining reservoir, which caused 
th - from the upper watershed to be detained, and 


-evented additions to the crest of the flood, and 
forthe. 3 im. of the total rainfall ocurred after the crest 
‘ood had passed Columbus. Under these cireum- 

we must admit that the flood of March, 1913, 
. materially exceeded in the future. 
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" (; is interesting, as bearing on the general proposition 
of reservoirs for flood relief, to note how the different 
conditions in Columbus and Dayton pointed toward dif- 
ferent solutions of the proposition. For Columbus, proj- 


ects with a fraction of the flood stored in reservoirs, 
combined with channel improvement, were found to be 
not materially cheaper than a channel-improved project 
alone, but in Dayton the Morgan Engineering Co. has 
found that supplementary channel projects are so expen- 
sive, and available reservoir sites so much nearer the full 
flood capacity required, that everything now seems to 
pointe to reservoirs as the proper solution there, while 
channel-improvement is the proper solution for Colum- 
bus, considered by itself. 

There is one reservoir proposed on the Stillwater River 
above Dayton, which will hold over 12 in. of rainfall 
from the watershed above it, and another, on the Mad 
River, has a capacity for 6 in. of rainfall on the water- 
shed abeve it. 

It is hard to realize the magnitude of these reservoirs 
for full flow. In the March, 1913, flood the Dayton res- 
ervoirs would hold 1,500,000 acre-ft., and the Columbus 
reservoirs 750,000 acre-ft. To safely store this vast 
amount of water in close proximity to the city is indeed 
a problem. 


DETAINING TYPE oF Dams 


All of the proposed Columbus dams are to be of the 
“detaining type”; that is to say, constructed with large 
openings in their bases which will permit light floods to 
pass freely through them without detention, while larger 
floods will be partially detained, and great floods more 
largely detained. It is obvious that the greater portion 
of the lands above this type of dam would not be flooded 
except when a quite large flood occurred, so that, with 
reasonable precautions, they could usually be cultivated. 
It is not, therefore, necessary to devote such lands en- 
tirely to reservoir purposes, but it is evidently necessary 
that the land should be owned and controlled for the 
purpose for which it is designed. “Calamity reservoirs,” 
as we may properly cali them, should not be filled for any 
other purpose than to detain great and destructive floods, 
unless a certain definitely defined proportion of them be 
conserved for other purposes and excluded from consid- 
eration for flood-protection purposes. Whether this is 
safe and certain under our American municipal condi- 
tions is an open question. 

The adoption of the detaining type of reservoirs at 
Columbus was largely due to the desire to avoid reliance 
on human vigilance, thus all operated types of flood re- 
lief were excluded from consideration as a matter of prin- 
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ciple. In works which are only to be used once in twenty- 
five or fifty years, it does not seem prudent to rely upon 
human vigilance. Much cost might be saved if certain 
types of control gates and emergency dams could be in- 
troduced in works in the city and for channel improve- 
ment, but all of these were discarded, under the cir- 
cumstances, as being unsafe and improper of application 
to a problem of this kind. 

It is also to be questioned if great outlet gates are 
practicable in emergency dams, or sc called “calamity 
reservoirs.” Such gates must necessarily be very large, 
exceeding in size most of those now used, and operated 
by power, as they must be, and at infrequent intervals, 
their introduction is questionable. 


Tue RecoOMMENDED Provecr at CoLUumMBUS 


The recommended project at Columbus might be de- 
scribed as a “channel straightening project.” The West 
Side, consisting of a long, narrow, populated area cross- 
ing the valley like a dam, is to be crossed by a pro- 
posed new channel about 6000 ft. long, 900 ft. wide at 
the top, and 600 ft. wide at the bottom. Above and be 
low this new channel the river is to be confined by levees, 
converging to the channel on the upstream, and diverging 
from it on the downstream side, so that the flood may 
gather itself together for its flow through the channel, 
then spread itself out again upon the flood plain below 
the city. A mean velocity of 8 ft. per sec. was con- 
sidesred the highest desirable within the artificial chan- 
nel, and 10 ft. mean velocity was considered the limit for 
bridge openings. 

The cost of the recommended project was over $11,- 
300,000, of which about $8,500,000 would be represented 
by the city’s outlay and the balance by the railroads and 
other interests. 

The city of Columbus has already voted upon a propo- 
sition to issue eight and a halt million dollars’ worth of 
bonds to initiate this improvement, and while consid- 
erably over a majority were in favor of the proposition, 
the law in Ohio requires a two-thirds majority, which was 
not attained. People from the flooded district voted for 
the proposition almost to a man, but other members of 
the community residing on higher ground did not ap- 
pear to relish the proposition to pay for the work with a 
blanket bond issue, the proceeds of which would be very 
largely used in one section and that the least valuable in 
the city ; consequently enough votes were cast against the 
measure to defeat it. 
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Holing Through of the Silver Lake Tunnel, Catskill Aque- 
duct—At noon, Tuesday, Mar. 31, the last tunnel on the Cats- 
kill Aqueduct, New York City, was holed through, with appro- 
priate ceremonies, followed by luncheon, at which the con- 
tractors, the Beaver Engineering & Contracting Co. and P. J. 
Morani, Inc., were the hosts to many prominent officials of the 
Board of Water Supply and other invited guests. The Silver 
Lake tunrel is a short link in the Richmond conduit, leading 
to the Silver Lake reservoir on Staten 'slard, a description of 
which was published in “Engineering News,” Feb. 5, 1914, 
p. 279. The intake tunnel is to be horse-shoe shape in cross- 
section 4x4 ft., with a smaller blow-off drain beneath. The 
tunnel for the most part was through very soft material 
and some very rapid progress was made. Following the 
hearty repast furnished by the contractors, speeches and 
toasts were made by Commissioners C. N. Chadwick and 
John F. Galvin, of the Board of Water Supply, Deputy Chief 
Engineer, M. H. Smith, Department Engineers Walter E. Spear, 
Alfred D. Flinn and others of the engineering staff. Walter 
F. Drummond, President of the Beaver Engineering & Con- 
tracting Co., P. J. Moranti, contractor for the tunnel work, 
and others spoke for the contractors. 
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Roads of Brick or Concrete 
Instead of Macadam for New 
York State Highways 


We briefly noted on p. 705 of our last issue, Gov. 
Glynn's special message to the New York legislature, on 
Mar. 23, urging that the State abandon the construction 
of macadam surfaces on State highways, and lay instead 
brick or concrete paving. The Governor presents figures 
indicating that by this change, the State would save on 
he 7300 miles of State roads still to be built no less 
than $146,000,000 in the neat twenty years. 

This great saving results mainly from the disparity 
in the cost of maintenance between macadam roads, 
which the Governor estimates will cost $1,000 per mile 
per annum to maintain, and brick roads, which he thinks 
can be maintained at an average cost of $50 per mile per 
annum, 

Gov. Glynn also urges the use of convict labor, not in 
the construction of the roads, but in the making of the 
brick, und of paving blocks from Medina sandstone. 

We print his message nearly in’ fyll below and have 
commented upon it in our editorial columns. 


GoveRNOR GLYNN’s MESSAGE 


New York is engaged in building 12,000 miles of road 
which will wear out 40 years before they are paid for. 
|The State road bonds run for 50 years.—Ep. |] Unless the 
State makes a radical change in the type of road it builds, 
it will cost from $20,000,000 to $30,000,000 yearly te 
maintain and rebuild New York’s highways when the 
present system is completed. 

It costs New York approximately $12,000 to build 
a mile of macadam road which, under present traffic con- 
ditions, will not last more than ten years. It costs a 
thousand dollars a year to maintain and resurface these 
macadam roads. And, at the end of ten years when these 
roads are worn out it will cost at least $6000 a mile to 
rebuild them. 

One hundred million dollars has been voted for the 
construction of New York’s highways. If the roads we 
build in the future cost as much as those we have been 
building in the past, it will require an additional $30,- 
000,000 to complete the proposed system, On New 
York’s 12,000 miles of macadam roads the annual cest 
of maintenance will be &12,000,000, the total cost of 
the roads will be $130,000,000 and at the end of ten 
years from. the date of completion the State will have 
little to show for an expenditure of $250,000,000. 

In the twenty years thereafter the tax for highways 
will be at least $20,000,000 each year, if our roads are to 
be kept in proper condition. 

Every year the taxpayers of New York will be com- 
pelled to pay $12,000,000 for maintenance. Every year 
they will be forced to pay $5,000,000 in interest charges 
on their bonds. Every year they will be compelled to con- 
tribute $2,500,000 to the Sinking Fund to take up these 
bonds when they mature. And every year'they will be re- 
quired to pay additional millions to rebuild part of the 
roads on which they are lavishing these tremendous 
gums. 

In other words, New York must either change its road 
policy or prepare to levy a perpetual yearly road tax 
of $2 on every man, woman and child within its bor- 
ders. 


Errect or Moror Trarric on R 


to 

When the State planned its highway syst. 
without knowledge of the motor traffic that 
would later be asked to withstand. Follow 
of Massachusetts it adopted a system of ma 
eminently fitted to light horse traffic but utt 
to the wear and tear of the heavy automoli 
sult has been that an ever increasing mot 
pounding the roads of New York apart aln 
as they can be built. What the State has s 
initial cost of its roads is more than lost in th 
increasing cost of maintenance. 

New York’s experience has simply been ¢] 
joining States but upon a larger scale. New 
no more than Massachusetts does for the sam 
macadam road. New York’s macadam roads |:- 
as roads in Massachusetts that are subjected to 
degree of traffic. Last year Massachusetts sj) 
$800 a mile for repairing and resurfacing apd yay 
older roads needed rebuilding at a cost of from Sonn 
$10,000 a mile. 

New Jersey builds its roads at an approximate cos: 
$10,000 a mile, but it is fortunate in the possession , 
domestic road material which other States must import. 
For repairs and resurfacing, New Jersey spends ov 
$1500 a mile. 


PERMANENT Roaps or Brick or Concrer 


Instead of roads that wear out in ten years, New York 
must build roads that will last from twenty to thirty 
years. Instead of building highways that ‘cost $1000 
a year to maintain, New York must construct roads thot 
can be maintained at a moderate annual cost. Two ty: 
of road with which this country has had experienc 
answer these requirements. One is the concrete road, 
the other the brick road with the concrete foundation. 

In the past, New York has been slow to adopt con 
crete or brick roads because of their high initial cost. 
Where a macadam road costs from $10,000 to $13,000 4 
mile to build, a concrete road costs from $12,000 to $16- 
000 a mile, and a brick road costs from $20,000 to $25, 
O00. 

Unfortunately, the experience of the modern row! 
builder with concrete has been rather limited. Mich 
gan has built concrete roads in one county and thus far 
has obtained very satisfactory results, but these row!s 
have not been down long enough to justify any positive 
conclusion as to their permanence and economy. Brick 
roads, however, have been laid in hundreds of cities avd 
have everywhere demonstrated their durability. Brick 
roads have been down for 25 years and have admirab!: 
stood the test of the hardest kind of traffic. The annua! 
cost of maintaining these brick roads has been remark- 
ably low, ranging from practically nothing to from $10 
to $50 per mile. 

Even if New York were compelled to pay $25,000 a 
mile for brick roads it would be economy to build such 
roads instead of macadam roads in all places where the 
State’s highways are subjected to heavy automobile traf- 
fic. 

The total expenditures for 20 years on a macadam road 
amount to $36,000. This includes $12,000 for building, 
$18,000 for maintenance, and $6000 for rebuilding at 
the end of the first ten years. 
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Apri 


<penditures for 20 years on a vitrified brick 


The t : , & 
a) to $26,000 if we allow a maximum of $25,- 
ad al a ‘ 

a for ing and $50 a year for maintenance. 
On | outside figures the difference in cost for 20 


; the macadam and brick roads shows a bal- 


yr. be , : tae 
cael 000 in favor of the brick road even if New 
ance ‘ ’ . . 

York ‘he market price for brick. 

WaKine CHEAP Pavina Brick witH Convict LApor 


[ believe, however, that by judicious legislative action 
t is possible for New York to build brick roads for a lit- 

sy , 
tle more than it now costs to build macadam roads. 

The vreatest item in the construction of brick roads 
is the cost of the vitrified brick. If the State can secure 
this brick cheaply, its road problem will be solved. In « 
brick road costing $25,000 a mile, the brick itself costs 
$12,000. 

New York can make its own brick by utilizing the 
splendid deposits of shale which are found in profusion 
all through the southern half of the State and by using 
prison labor to turn this natural resource into paving 
blocks. 

I respectfully suggest to the Legislature that it amend 
the Prison Law so that the State’s prisoners may be em- 
ployed in the manufacture of brick for the State’s high- 
wavs. The State Geologist informs me that: 

New York State has an inexhaustible and widely dis- 
tributed resource in shale which may be made the basis of 
an industry large enough to supply all the local requirements 
in paving material of the best quality. The value of this 
resource has been recognized by private enterprise, and for 
the last twenty years paving brick has been manufactured 
on an increasingly large scale. The local product comes in 
competition with that made in Pennsylvania, Ohio, Michigan 
and other states, and the test of experience generally appears 
to justify the opinion that the brick made in the New York 
plants compare favorably with the best in the market. Prac- 
tically the whole of the southern half of the state between 
the meridian of Buffalo and Albany and the Pennsylvania 


State line is underlaid by formations that include shale among 
the more important members. 


At Elmira, where the State Reformatory is located. 
there are deposits of shale particularly fitted for the pur- 
pose I suggest. It would be easy to make an experiment 
there to determine beyond any doubt the feasability aud 
economy of using prison labor in the manufacture of 
paving brick. The plant necessary for the manufacture 
of vitrified brick is comparatively simple and inexpen- 
sive, 

I urge the Legislature to appropriate, at once, enoug! 
money to try out at Elmira the plan I have outlined. | 
recommend that the Legislature appoint a legislative 
committee to investigate the entire question. 

New York would be merely following the enlightened 
and economical system of sister commonwealths if it em- 
ploys its prisoners to make the brick needed for its high- 
ways. In Ilinois, lowa, Maryland, Massachusetts, Mich- 
igan, New Jersey, Utah and Wisconsin, prisoners are 
used in the preparation of road material. 

Many States go further and employ the prisoners of 
the State to a greater or less extent in the building, re- 
pair and maintenance of their roads. 

I am not suggesting that New York employ its con- 
victs in the actual construction of its highways. I firmly 
believe that the State’s roads should be constructed by 
free labor either working under contractors or in the em- 
ploy of the State itself, but I also believe that the State 
should, so far as practicable, secure the material for its 
highways by the labor of its prisoners. 





















































ENGINEERING NEWS 753 


Those who are qualified to speak, inform me that by 
securing the vitrified brick for New York’s roads in this 
manner, brick roads can be constructed at a cost of $15,- 
000 a mile. 

On this basis, the total cost of a mile of brick road 
for 20 years would be $16,000, including $15,000 for 
building and 20 years of maintenance at $50 a year. The 
total cost of a macadam road for the same period, as | 
pointed out, is $36,000 

An idea of the importance of the economy I propose 
may be gained from the fact that the total saving in the 
7300 miles of road yet to be constructed would amount 
to $146,000,000 in the 20 years after their completion, 
or more than the total cost of constructing our entire 
system of highways. 


PAVING BLocks OF MEDINA SANDSTONE 

A careful study should also be made of the feasibility 
of utilizing Medina sandstone blocks for road construe- 
tion. This stone has been used for permanent pavement 
for a great many years. Main street in the city of 
Rochester, and a number of streets in the city of Buf- 
falo and elsewhere have been successfully paved for 20 
or 30 years with this material. The State in acquiring 
lands in connection with the Barge Canal has obtained 
property from which this stone can be procured and 
cheaply transported where desired. Medina sandstone 
blocks, I am advised, can be made with convict labor 
and the use of machinery as cheaply as brick, and afford 
as good, if ‘not a better wearing surface. 


Roap Location anp BripGe MAINTENANCE 

A legislative committee should make a careful study of 
our road problems. 

I believe such a committee as I suggest could, with- 
out interfering with the provisions of the highway refe:- 
endum, or the constitutional amendment for highways, 
save the State at least $15,000,000 by a readjustment of 
designated highways, many of which needlessly parall«| 
one another. It should also be able to map out a plan, 
satisfactory to the State and profitable to the towns, for 
the construction and maintenance of bridges in connec- 
tion with the highways. It is unfair to compel towns of 
small financial means to build and maintain expensive 
bridges used by the people of the State at large. We 
need a new system of highway patrol and section super- 
vision similar to the systems of England and France. 

Far-seeing, constructive legislation is needed to pre- 
vent the squandering of millions of dollars of the peo- 
ple’s money upon roads which are not needed in some 
instances, and which in all instances will not stand up 
under the present grind of heavy automobile traffic. New 
York should have good roads, but the only way to have 
good roads is to have only roads that New York can af- 
ford to maintain. 

I shall expect and shall exact results from the High- 
way Department during the coming summer. I shall do 
whatever I can as Governor to see that the State receives 
the full value of its money in all roads built during my 
administration. But the highway problem cannot be set- 
tled in any single administration if the general plan is 
wrong. 

In view of the facts that I have presented for your 
consideration in this message, it must be conceded that 
our present methods of construction for most of our 
roads are unfitted for existing conditions. 
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of Appeals on Going Value, 
Paving over Mains, and 
Appreciation as In- 
come in Rate Cases 


The Public Service Commission for the First District, 
of New York, in the case of complainants against the 
Kings County Lighting Co., of Brooklyn, made a valu- 
ation for rate-making purposes, as discussed in Enat- 
NEERING News, Nov. 16, 1911. Several points were con- 
tested by the company, notably, failure to include a 
“going value,” or cost of improved paving over mains 
(laid since the mains were put down). The Commis- 
sion also entered as an item of income the annual appre- 
ciation in land. 

As noted in Enqinrertna News, Aug. 21, 1913, the 
Appellate Division of the State Supreme Court reversed 
the determination of the Commission on all of these 
points. The Commission appealed and the Court in 
granting leave to appeal certified these same questions 
for review by the Court of Appeals, which is the highest 
court in New York. 

This court, on Mar. 24, 1914, rendered an opinion on 
these questions, affirming that the company was entitled 
to an allowance for going value in the basis for rate, but 
that it was not entitled to include the cost of paving net 
in place at the time the mains were laid. The court de- 
nied that, upon the facts shown in the record, an annual 
appreciation of land should be considered as a part of the 
gross receipts from yearly operations. As the decision is 
of wide interest and the latest word on several disputed 
questions, some pertinent paragraphs are reprinted be- 
low. The opinion is written by Judge Miller, the rest 
of the Court unanimously concurring. 


GOING ‘TYALUE—It is now generally recognized that “go- 
ing value,” as distinct from “good will,” is to be considered 
in valuing the property of a public-service corporation either 
for the purpose of cOndemnation or rate making, but there 
1s a wide divergence of view as to how it is to be considered. 
The commission in this case says it was taken into account 
in valuing the plant as a “going” and not as a “defunct or 
static’ concern and that it was also considered in fixing the 
fair rate of return, The Appellate Division says that there 
is no proof of the latter fact in the record. Thus the first 
question certified requires us to decide whether “going value” 
Is to be appraised as a distinct item, or whether it is suffi- 
cient to regard it as something vague and indefinable to be 
given some consideration, but not enough to be estimated. 
The valuation of the physical property was determined by 
ascertaining the cost of reproduction less accrued deprecta- 
tion. Preliminary and development expenses prior to opera- 
tion were included, but no allowance was made for the cost 
of developing the business. By that method the plant was 
valued in a sense as a “going concern.” In other words 
“scrap” values were not taken; but to say that that suffici- 
ently allows for “going value” is the same as to say that 
“gotng value” is not to be taken into account. * * ®*® 

The first question certified then resolves itself into two 
heads: 1. Is “going value” a distinct item to be appraised 
and included in the base upon which the fair return is com- 
puted? 2, Was the evidence in this case sufficient to justify 
an allowance for it? 


The opinion of Mr. Justice Clark below saves me the neces- 
sity of citing and analyzing tne cases bearing on the first 
branch of the question. We concur fully in what he has said 
on the subject and fn his conclusion that there is no “logical 
difference between allowing going value. in the valuation of a 
plant when !{t Is to be taken entirely by the public and allow- 
Ing the same element when valuing the same plant for rate- 
making purposes.” 

It fs no answer to say that in condemnation cases the 
exchange value is taken, and that that depends on the rates 
charged, the thing to be determined in rate cases. Of course, 


-will lessen, as it does inmost ‘cases,-when we « 








a rule of valuation might be adopted in a conde, 
which would not work in a rate case; but if th. a 
production less depreciation rule be adopted, a 
have been done in National Waterworks Co. ys 
(62 Fed. Rep. 853) and Omaha vs. Omaha Water « : —y 
180), the leading condemnation cases in the F 
in which “going value” was considered, it is 
see why the “going value” could not be determ! 1 a 
classes of cases in precisely the same way. i 

The difficulty of determining the “going va), 
justify the disregarding of it. Rate making is « 
that will not justify confiscation. The difficul: 


about the subject vaguely. What then, is “going 
how is it to be appraised? 
It takes time to put a new enterprise of an) 
on its feet, after the construction work has be. 
* * * The company starts out with the “bar: 


nitude 


ished 


the plant, to borrow Justice Lurton’s phrase in nae 
Water Works Case (supra). By the expenditure of t 16, Jabs, 
and money, it coirdinates those bones into an effi: t enim, 
ing organism and acquires a paying business. The yoy.) is 
reasonable cost of doing that, whether included in erating 


expenses or not, is as much a part of the investme: 
company as the cost of the physical property, 

The investors in a new enterprise have to be sa fled as 
a rule with meager or no returns, while the business is } 
built up. In a business subject only to the naturi! 
trade, they expect to make up for ths early lean 
large profits later, In a business, classified amon 
callings, the rate-making power must allow for the josses 
during the lean years, or their rate will be confiscatory ang 
of course will drive investors from the field. In the former 
class, the value of the established business is a part of the 
“good will” and may be determined by taking a given number 
of years’ purchase of the profits, or exchange value may be 
considered. In the latter case, a different rule must be 
adopted. 

Referring again to the Ames Case [169 U. S, 466] the pub- 
lic is entitled to be served at reasonable rates, and the cor- 
poration is entitled to a fair return on the property used by 
it in the public service, no more, no less, always assuming, 
of course, that the return is computed on a proper valuatton 
That was not made so by statute, but was the rule at com- 
mon law, which justifies legislatures and commissions in fix- 
ing rates. If then a public service corporation has received 
more or less than a fair return, it has received ‘more or less, 
as the case may be, than was its due, irrespective of whether 
a rate had been fixed by public authority. If a deficiency in 
the fair return in the early years was due to losses or ex- 
penditures which were reasonably necessary and proper in 
developing efficiency and economy of operation and in estab- 
lishing a business. it should be made up by the returns in 
later years, If there was a fair return from the start the 
corporation has received all it was entitled to, irrespective 
of how much of the earnings may have been diverted to the 
building up of the business. * * * The first question, 
therefore, to determine on this branch of the case was whether 
the company had already received a fair return On its tn- 
vestment. Tf it had received such return from the start, or if 
in leter years it, had received more than a fair return, th 
public would already have borne the expense of establishing 
the business in whole or in part, and to that extent the ques- 
tien of “going value” for the purpose of fixing a present rate 
would be eliminated; for it must constantly be kept in mind 
in dealing with this problem that the company is entitled to 
a fair return and no more. If it has already had it, that is 
the end of the matter. If it did not receive a fair return in 
the early years owing to the establishment of the business, 
a subsequent rate must allow for that loss or it will be con- 
fiscatory. Now, no dividends appear to have been paid by 
the original company or by the relator prior to 1907. As- 
suming a reasonable need of the service from the start, and 
that the failure to pay dividends was not due to the manage- 
ment, an accumulation of a surplus or undivided profits, the 
investment of earning in permanent additions or betterments 
allowed for in the structural valuation, or to other causes 
besides those under consideration, none of which is asserted, 
it would seem plain that “going value” was an element in 
this case which the commission was required to determine 
in making an appraisement on which to compute the fair re- 
turn to which the company is entitled. 

Tt fs urged that an unprofitable business will thus have 4 
greater value for rate-making purposes than one profit ible 
from the start. That again overlooks the fundamental! con- 
sideration that a public-service corporation is cntitled to 4% 
fair rate of return from the beginning of its investment and 
No more. * * * Weare dealing, not with exchange values, 
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the value upon which the company is entitled to 


-_ turn. In this connection it is to be observed.that the 
~ s in the opinions of the courts, in reference to com- 
oe fair rate of return on present values, have for the 
« been made in cases in which the precise question 
ae nsideration was not directly involved, and in which 
a pt was made to limit the elements composing the 


pro! * * * The term “going value,” though not ex- 
ro 


act! fned, has been used quite generally to comprise the 
ele not included in the structural value of the property 
in present condition. The term is not important. The 
point is that in some manner and under some appropriate 
heading a due allowance must be made for the investment in 


thos lements. No inflexible rule will in the long run be just 
both the public and the corporation. The right to limit 
the corporation to a fair return fixed by public authority 


necessarily involves the correlative right on the corporation 
to be assured of that fair return during all the time that its 
capital is employed in the public service. * * * 

Making proper allowance for the matters just considered 
and perhaps for others which do not now occur to me, I define 
“eoing value,” for rate purpOses as involved in this case to be 
the amount equal to the deficiency of net earning below a fair 
return on the actual investment due solely to the time and 
expenditures reasonably necessary and proper to the develop- 
ment of the business and property to its present stage, and 
not comprised in the valuation of the physical property: 

It may be conceded that going value has no existence 
apart from tangible property and that commercially there is 
is but one value, that of the property as a whole, but as the 
rate cannot be made to depend upon the exchange value, 
which would in turn depend upon the rate, it would seem to 
be necessary to appraise the physical property and the going 
value separately, and of course that is the case if the cost of 
reproduction rule be adopted. 

It remains to consider how “going value” is to be ap- 
praised. That presents a question of fact, the determination 
of which is primarily within the province of the rate-making 
body. It is proper for this court, however, to indicate a per- 
missible method or methods. 

Obviously, the most satisfactory method is to show the 
actua’ experience of the company, the original investment, its 
earnings from the start, the time actually required and ex- 
penses incurred in building up the business, all expenditures 
not reflected by the present condition of the physical property, 
the extent of which bad management or other causes pre- 
vented or depleted earnings, and any other facts bearing on 
the question, keeping in mind that the ultimate fact to be 
determined is not the amount of the expenditures, but the defi- 
ciency in the fair return to the investors due to the causes 
under consideration. The business in this case was twenty 
years old, the books of the old company were not available, 
and it is of course problematical whether, if produced, they 
would have shown the necessary facts, The question, there- 
fore, had to be determined, as all questions of fact have to be, 
by the best evidence available. Here, I may repeat that mere 
difficulty in the proof would not justify a confiscatory rate. 
The value of the physical property was shown by opinion 
evidence as to tho cost of reproduction. * * * Of course, 
the commission was not bound by that evidence. It had in 
addition the experience of the relator and its predecessor as 
to payment of dividends, the amount of capitalization of both, 
and the value of the physical property in its present condi- 
tion determined as above stated. With nothing opposed to 
those facts and the opinion evidence it was not justified in 
ignoring the evidence of “going value” or of merely attaching 
some inappreciable importance to it. (See Bonbright vs. 
Geary, 210 Fed. Rep. 44, 54, 56). 

PAVING OVER MAINS—In determining the cost of repro- 
duction the commission allowed $12,717 as the cost of restor- 
ing the pavement as it existed when the mains and service 
pipes were laid in the streets. The relator claimed an allow- 
ance of at least $200,000 for the cost of restoring pavements 
subsequently laid on the theory that that cost would have 
to be incurred if the mains were to be laid today. But the 
new pavements in fact added nothing to the property of the 
relator. Its mains were as serviceable and intrinsically as 
valuable before as after the new pavements were iaid. The 
controlling considerations under the preceding point also de- 
termine this. The rights of the public are not to be ignored. 
The question has a double aspect. What will be fair to the 
public as well as to the relator? (Smith vs. Ames, supra.) 
Should the public pay more for gas simply because improved 
pavements have been laid at public expense? It is no answer 
to say that the new expensive pavements suggest improved 
conditions which, though adding to the value of the plant, 
will not, by reason of the greater consumption, add to the 
expense per thousand feet of the gas consumed. The public 
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is entitled to the benefit of the improved conditions, if there- 
by the relator is enabled to supply gas at a less rate. The 
relator is entitled to a fair return on its investment, not on 
improvements made at public expense, It is said that the 
mains will have to be relaid. So will the new pavements, and 
much oftener. Both might possibly be relaid at the same 
time. 

The case is not at all parallel to the so called unearned 
increment of land. That the company owns. It does not own 
the pavements, and the laying of them does not add to its 
investment or increase the cost to it of producing gas. The 
cost of reproduction less accrued depreciation rule seems to 
be the one generally employed in rate cases. jut it is merely 
a rule of convenience and must be applied with reason. On 
the one hand it should not be so applied as to deprive the 
corporation of a fair return at all times on the reasonable, 
proper and necessary investment made by it to serve the pub- 
lic, and on the other hand it should not be so applied as to 
give the corporation a return on improvements made at public 
expense which in no way increase the cost to it of perform- 
ing that service. 

APPRECIATION OF LAND—We agree with the Appellate 
Division that annual increase in the value of land is not in- 
come. Of course, under the rule of the Ames Case (supra), 
land might become so valuable as to require its use for other 
purposes and as to make a rate based on it unfair to the 
public. The present is not such a case. 


& 
Surface Dressings for Oiled 
Roads 


With the coming of the spring and summer seasons, 
many macadam roads will be given their regular coating 
of bituminous binder and gravel or stone screenings. It 
has been found by experience that satisfactory results de- 
pend not only on the chemical and physical properties 
of the binder used but upon the physical characteristics 
of the screenings or gravel as well. Experience with 
asphaltic oil in the East has shown that the oil and rain 
water will frequently form an emulsion whenever the 
grit of the wearing coat becomes sufficiently pulverized. 
Instances of top dressings which successfully resist the 
soakings of rain and the kneading of traffic are sufficient- 
ly rare to be interesting. 

Some roads and streets in the vicinity of Plattsburg, 
N. Y., have been noticed from their ability to resist this 
oily mud nuisance. Inquiry into how this result is aecom- 
plished has elicited the following information. The ma- 
terial used on these roads in place of stone screenings is 
known as “Harmony” iron-ore tailings, furnished by 
Witherbee, Sherman & Co., Mineville, N. Y. Used with 
asphaltic oils the results have been satisfactory where 
with ordinary stone screenings the results have been jus! 
the reverse. 

Mechanical and chemical analyses of this material aie 


given below: 
Per cent. 
00 


Through 4-on 8-mesh sieve.................. ‘ 

Through $S8-on 10-mesh sieve... ... 2... ccc ceee 11.25 
Through 10-on 20-mesh sieve................... 31.25 
Through 20-on 40-mesh sieve............... Ve 20.00 
Through 40-on 60-mesh sieve....................4.. 11.25 
Through 60-on 80-mesh sieve...................4.. 3.75 
Through 80-on 100-mesh sieve...............2.44... 2.60 
Rn tnd oie acc chi nh Ake OuRLS dee ckeeeddiec 10.00 

Fe,0,, 9.94%; FeO, 6.97%; SiO,, 63.48%; Al,0,, 


7.50% ; CaO, 4.45% ; MgO, 1.57%; P,O,, 1.54% ; MnO, 
0.02% ; S, nil; TiO,, 1.81%; CaCo,, 140%; K,O plus 
Na,0, 1.43%. 

In and about New York City a hard, sharp gravel 
washed free from sand and dirt, and screened through 
a 14-in. ring, has given marked satisfaction when used 
with “Tarvia B.” This material is known as “Roslyn 
grits” and is mined by the Phenix Sand & Gravel Co., 
at Cow Bay, Long Island. It costs only about half as 
much as stone screenings. 
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A Notable Blast at the Kensico 


Dam 
By Witson Fitcu SmitH* 


A large blast was fired on Mar. 20, 1914, at the quar- 
ries for Kensico Dam, a part of the Catskill water-sup- 
ply system, now under construction for the City of New 
York. The quarries are located on high ground about 
a mile east of the dam site. They include a ridge of 
Yonkers gneiss of fine grain and texture. Several open- 
ings have been made for the production of the various 
kinds of stone necessary, namely, the crushed stone for 
the concrete, large fragments for the cyclopean 
stones and the material for the dimension 
stone masonry, which will form the ex- 
posed downstream face of the dam. For 
the crushed stone, a large area is drilled aud 
blasted, and the product loaded by a 5-cu.yd. 
steam shovel into 8-cu.yd. dump cars, and 4de- 
livered to the crushing plant a short distance 
away. 

The blast fired on Mar. 20, covered an aes 
about 100 ft. wide and 900 ft. long. The holes, 
which averaged 40 ft. in depth, some of theim 
being 50 ft. deep, and spaced from 10 to 20 ft. 
apart, were drilled with Temple Ingersoll eiec- 
tric carriage drills, using steel 52 ft. long. A 
total of 142 holes were used. Eleven tons of 
60% dynamite were used in springing these 
holes. They were then loaded with 30 tons of 
60% and 2% tons of 40% dynamite, the heav- 
iest charge in any one hole being 1400 Ib. 

It is estimated that about 120,000 cu.yd. of 
rock was broken up ready for the steam’ shovel, 
involving the use of 0.18 Ib. of dynamite per 
cu.yd. for springing and 0.54 Ib. per cu.yd. for 
blasting, or a total of 0.72 lb. per cu.yd. of loosened rock. 
The accompanying photographs show the blast at the ir- 
stant of maximum disturbance and the subsequent ap- 
pearance of the material. The height to which the rock 
was lifted can be estimated by observing the way it hid 
the small dwelling in the right of the picture. The quar- 
ries are the property of, and have been developed by IT. 
S. Kerbaugh, Inc., the contractors building the Kensico 
Dam. 

3 


Cause of Springfield Water- 
Pipe Break Still UnKnown 


The break in a water pipe at Springfield, Mass., de- 
scribed in our issue of Mar. 4, 1914, p. 540, was not in 
a 36-in. main, as inadvertently stated by our headline 
writer. The article itself, prepared for this journal by 
Elbert E. Lochridge, chief engineer, Springfield Water 
Department, stated clearly that the 36-in. main did not 
break, although it was water escaping from a hydrant 
branch from the 36-in. main which caused the collapse 
of a brick buidIng. Whether the original break was in 
this hydrant branch or in a service connection leading to 
the wrecked house had not been learned on Mar. 26, 
when Mr. Lochridge wrote us on this subject as follows: 


No cause has as yet been determined for the flooding of 
property on Water St. from the 36-in. main on Mar. 1. All 
of the earth which was in any way affected by water within 


*Division Engineer, Board of Water Supply, City of New 
York, Valhalla, N. Y. 






the street line was removed by employees of t} 
partment and neither hydrant nor side conn 
found. The lead joint in the bell projecting fron 
on the 36-in. pipe remained in place, the lowe 
the lead being flattened as would have resulted f; 
of the side connection and hydrant, surrounded se 
with frozen earth, the compression being due a; Atte 
tirely to such pressure. od 

The foreman who first responded states that the tir 
he reached the house the hydrant was in its pri 
the curb and that it was some time later befo: drot 
The hole below the house is considerably dee; 
excavation in the street, but it has been filled |, 
of the brick house and its contents. Workmen h 
moving this débris since this time, but as yet 
the hydrant or connection have been fodna. 





A 120,000-Cvu.Yp. BLast at THE Kensico Daw Ovarnies 


(The upper view shows the blast in action and the lower view 


its effect.) 


It has been determined that the service in the house 
been frozen for some little time, and as, on the night of tl 
break, rain followed a considerable period of very 
weather, it is entirely possible that some portion of the se 
vice burst, thus releasing the water first into the basement 
the house. 

The amount of earth moved by the water was considerab! 
surrounding basements being filled to a considerable ext: 
with sand and the sidewalks and streets in the vicinity bein: 
covered to a depth of several inches. The amount of wat 
flowing was too great to have come from a 1-in. service « 
nection, but as the service is within 5 ft. of the hyd: 
branch, it is probable that the flow was first manifest i: 
the basement of the house and that it was the undermin 
of the frozen earth which caused the later settlement of t! 
hydrant and branch. 

It is still hoped that these connections will be found, as 
their condition will tell much of the cause of the break. A 
break in the hydrant branch would have caused much of th 
same effect, but would undoubtedly have resulted in th 
early collapse of the earth about the curb and the hydrant 
which, according to those who were early on the ground, did 
not occur until later. 

It is a matter of small importance to correct, but the fir 
in the Park Theater was two blocks distant and in the same 
business district and not two miles distant, as was stated 
the article. 


Designs for Small Sewage-Disposal Works ranging in size 
from individual sanitary privies to works for the disposal of 
sewage from small institutions, summer hotels, etc., are to 
be made for the United States Public Health Service by 
Leslie C. Frank, sanitary engineer, United States Public 
Health Service, under the supervision of Prof. Earle B. 
Phelps, chief of the Division of Chemistry, and under the 
general direction of Dr. John F. Anderson, Director of the 
Hygienic Laboratory, United States Public Health Service, 
Washington, D. C. 





Dek ee he aa a 














i914 ENGINEERING NEWS 757 s 






























































= Pp lex. Peterson, Late Paste = was adopted — ” line et - ae eats 
le at ‘ ever since, while the Canadian Northern Ry.’s Quebec 
n President of the Canadian line has adopted Mr. Peterson’s route. 
; Society of Civil Engineers Mr. Peterson’s “forte” was the location and construc- ; 
“ Oy Nov. 21, 1918, there passed away, in Montreal, tion of bridge substructures; and while Chief Engineer 
( . P Alex, Peterson, a civil engineer, who took a of the Quebec, Montreal, Ottawa X Occidental Ry., he an 
oe part in railway construction in Canada, during had charge of the construction of the Chaudiere bridge \! 
a r part of the 19th century. between Hull and Ottawa, having one span of 254 ft., one 
ite. Peterson was born in Niagara Falls, Ont., on Nov. of 160 ft., ten of 150 ft. and one of 135 ft., and larg 
¢ 1839; and in July, 1859, after a thorough school edu- bridge: over the Rouge, North Nation, Lievres and Gatin- \ 
cation, he was articled to Thomas C. Keefer, who was ¢aU Rivers. . Ba 4, 
at that time Chief Engineer of the Hamilton, Ont., In 1881, he was appointed, by the f anadian Pacific 
water-works, and of the Hamilton & Port Dover Ry. (Mr. Ry., Chief Engineer of the Atlantic & Northwest Ry.. ‘ 
Keefer is now 93 years old and is an Honorary Member under the charter by which the Canadian Pacific Ry. ‘ 
of the Canadian and American Societies of Civil Engi- 
neers and of the Institution of Civil Engineers of Great 


Britain. John Kennedy, now Consulting Engineer to 
the Montreal Harbor Commissioners, was also employed 
in Mr. Keefer’s office at the same time.) 

While Mr. Peterson was assistant to Mr. Keefer, he 
gained experience on the Hamilton & Port Dover Ry., 
the Hamilton water-works, and on a survey for a canal 
from Georgian Bay to’Toronto. From 1863 to 1865, he 
was engaged on various other engineering works under 
Mr. Keefer, and in July, 1863, he obtained a license to 
act as an Ontario land surveyor. 

In May, 1865, Mr. Peterson left Mr. Keefer’s office 
and went into practice on his own account, and during 
1865 and 1866, he had charge of the reconstruction of 
three large dams on the Grand River, to replace those 
which had been carried away in floods caused by ice jams. 

In the summer of 1867, he made surveys, plans and 
estimates for the Petrolia branch of the Great Western 
Ry.; and in the autumn of 1867, he was appointed Resi- 
dent Engineer of the Northern division of the New York 
& Oswego Midland Ry. In March, 1868, he was appoint- 
ed Resident Engineer of the Bathurst division of the In- 
tercolonial Ry., in New Brunswick, the construction of 
which was then being commenced. He remained in that 
position until September, 1872, when he resigned to be- 
rb] ; come Chief Engineer of the Toronto water-works, then 
‘| ae about to be constructed at a cost of $2,000,000, which in- 
aie an cluded the construction of a large filter basin, and the 
con laying of 4500 ft, of 36-in. flexible-joint pipe across the 
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harbor. 
t 3 . 
. Ps Previous to 1875, Mr. Peterson had been elected a 
t e member of the Institute of Civil Engineers, and in Jan- ‘ 
bo uary, 1876, he was elected a member of the American a 
_— Society of Civil Engineers, of which he was a Vice-Presi- 

the 7 dent in 1896 and 1897. 
ae Toward the end of 1875, Mr. Peterson left the Toronto oe 
did water-works, having been appointed by the Quebee Gov-  pyilt the line from Mile End Station, near Montreal, to’ 
i a Chief Engineer of the Montreal & Ottawa sec- connect with the International Ry., of Canada, at Len- 
ame ae the Quebec, Montreal, Ottawa & Occidental Ry., poxville. At the same time a railway was built under 
din which was at that time partly constructed. Mr. Peter- another charter, from the International boundary near 

oon strongly urged the adoption of a direct line from a Megantic to Mattawamkeag, in Maine, of which Mr. 

point near Berthier to Montreal via Bout de Isle, and Peterson was also Chief Engineer 

ae . Ps - ate - aa > . 
alse princes ofa large bridge at the latter place. The The St. Lawrence River bridge, at Caughnawaaga, is on 
1 of rf ae owever, in June, 1878, obtained @ report this line, and the original piers-were built so strong that 
. nou 1e es a Shanly, advocating the line via with necessary lengthening they could be used to carry 
ert ; \ 

lis sea wi rg de Paul and St. Martins June- the heavy double-track steelwork which, by a strange co- 
2 radia : = “0 en bo two long, heavy jincidence, was completed only a month before Mr. Peter- 
on en P to and down from Mile End. The latter plan  son’s death. On the same line were several large steel 


rice, \y tContributed by request by H. Irwin, Consulting Right-of- bridges and trestles, including a bridge over the Richelieu 
‘y and Lease Agent, Canadian Pacific Ry., Montreal, Que. River and high trestles at Ship Pond and Wilson Stream. 
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Mr. Peterson was also Chief Engineer of the Sault Ste. 
Marie bridge and of the Mission River bridge, in British 
Columbia, and many other important works. ; 

He continued to act as Chief Engineer of the Atlantic 
& North West Ry., and as Engineer of Eastern lines of 
the Canadian Pacific Ry. until he was appointed Chief 
Engineer of the whole Canadian Pacific Ry., in 1890, 
which position he held for 12 years, until February, 1902, 
when, owing to ill health, he was appointed Consulting 
Engineer. 

In August, 1903, he was appointed Chief Engineer 
of the Guelph & Goderich Ry., then being constructed by 
the Canadian Pacific Ry., and he held that position until 
1908, when he retired from active work, owing to failing 
health. 

Mr. Peterson was a charter member of the Canadian 
Society of Civil Engineers, of which he was a Vice- 
President in 1889, 1892 and 1893, and President in 1894. 

Of rather a nervous disposition, he was, at first, some- 
times thought to be slightly abrupt in manner, but his 
unvarving courtesy soon removed that impression. He 
was universally known as a most conscientious engineer ; 
was strict, yet fair in dealing with contractors; was very 
kindhearted, and always willing to do a good turn for 
any of his staff, though he required from them close at- 
tention to their work and whole-hearted discharge of their 
duty to their employers. 

zt 


A City Engineer Appointed 


City Manager of Ingle- 
wood, Calif. 


The first city on the Pacific Coast to adopt the city- 
manager plan, as far as we know, is Inglewood, Calif. 
The action of Inglewood is of particular interest to the 
readers of ENGINEERING News because the city authori- 
ties followed the very rational plan of appointing as 
city manager their own city engineer, whom they believed 
had shown his qualifications for the position by the geod 
work which he had done during the two years he had held 
the office of city engineer. This man was Paul E. Kress- 


. ly, a man 32 years of age, who had been practicing civil 


engineering for the past twelve years. Up to three years 
ago, Mr. Kressly practiced in South Bethlehem, Penn. 
During that time he was engineer for the Boroughs of 
Nazareth, Fountain Hill and Freemansburg. During 
the years 1912-13, street improvements were carried out 
at Inglewood under the direction of Mr. Kressly as city 
engineer at a total cost of about $380,000. 

As city manager of Inglewood, Mr. Kressly will have 
charge of all engineering work and all the work pertaix- 
ing to the street, water, light, building, electrical, plumb- 
ing, fire, police and health departments, as well as tke 
management of the park and playground commissions. 

Mr. Kressly was appointed city manager on Mar. 2, 
in accordance with the terms of an ordinance creating the 
office and defining its duties approved on the same day. 
Under the terms of this ordinance, the city manager is 
appointed by the Board of Trustees and holds office dur- 
ing the pleasure of the board with such salary as the 
board may from time to time determine. 

The duties of the city manager of Inglewood, as svt 
forth in the ordinance, are as follows: 


It shall be the duty of the City Manager and he shall have 
power: 
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(1) To see that the laws and ordinances of th: 
enforced; 

(2) To exercise control over all the department 
city and direct the work of all appointive officers: 

(3) To employ and dismiss all city employees: 

(4) To superintend the construction of all pub) 
within the said city; 

(5) To approve or disapprove the requisition for ¢ 
chase of any article or articles for the said city, by 
partment or officer, before the purchase is made: 

(6) To attend all meetings of the Board of Trust 
to recommend to the said Board for adoption such m 
as he may deem necessary or expedient; 

(7) To keep the Board of Trustees fully advised « 
financial condition and needs of the city; and— 

(8) To perform such other duties as may be pr: 
by ordinance or resolution of the Board of Trustees: 

Provided, however, that any and all acts of the s» 
Manager under this ordinance, shall be subject to the a; 
and control of the Board of Trustees of the City of Ing 
and they shall have full power to correct and set aside any 
action taken by him under this ordinance whenever th: hall 
deem it proper to so do; and provided further that th: 
Department of said City and the City Attorney are 
expressly excepted from the operation of this ordinanc: 

All officers and departments of the said city, except as jn 
this ordinance provided, are hereby declared to be subj ct to 
the control of the said City Manager, and no officer or de part- 
ment of the said city shall incur any indebtedness upon behalf 
of said city until a requisition for the same shall have bren 
first presented to the City Manager and shall have received 
his approval. Any violation of this section shall render the 
person so violating subject to immediate discharge from th: 
employ of said city. 


In accordance with the last paragraph of the quota- 
tion, the new city manager has issued the following order: 


That from and after Mar. 6, 1914, no goods, etc., are to 
be furnished to any official or employee of the city of Ingle- 
wood, unless accompanied by an order similar to the one 
hereto attached, and signed by the City Manager. 

The city of Inglewood will not be responsible for any goods 
furnished without the order hereinbefore referred to. 
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A Temporary Bridge Was Washed Out by floods on the 
Mohawk River, at Amsterdam, N. Y., on Mar. 27. 


A Gas Explosion Tore Two Large Holes in a street at 
Chester, Penn., on Mar. 24, according to press dispatches. 


Electrification of the Great Northern Ry. in Montana, which 
has been variously reported as decided upon, it is now officialls 
stated, is not being considered in any way. 


Exhaustive Tests of the Electrolysis of Water Mains are 
to be made at San Diego, Calif., under the direction of H. A 
Whitney, hydraulic engineer, and Herbert R. Fay, superin- 
tendent, Department of Water. 


* Lives Lost in the Missouri Athletic Club Fire on Mar. 9, 
and by the west wall blown down on Mar. 18, numbered 37. 
The club has been reorganized under the name of the Missouri 
Athletic Association, and plans for a new club house are under 
way. 


A Brief and Pointed Code of Ethics—The recently organ- 
ized Oklahoma Society of Engineers has the following code of 
ethics: 

It shall be deemed unprofessional and inconsistent with 
honorable or dignified bearing for any member of the 0. 
8S. E.: 

(1) To attempt to directly or indirectly damage, falsely or 
maliciously, the professional standing or reputation of a fel- 
low engineer or engineering firm. 

(2) To attempt to supplant a fellow engineer or engi- 
neering firm after his retainment or employment. 

(3) To reduce his usual charges for professional work 
when in competition with fellow engineers or engineering 
firms or to underbid his competitors after being informed of 
their charges for the work. 

(4) To accept any commissions, discounts, or indirect 
profit in connection with any work on which he or his engi- 
neering firm is engaged, except with the knowledge of the 


employer. 
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panama Canal Excavation during February totaled 1,430,059 

, daily average of 62,176 cu.yd. for each of the 23 work- 

ath . oe Rainfall was 0.53 in. The amount of concrete laid 

ne we the month was 3641 cu.yd. and 15,980 cu.yd. of fill were 
placed in dams. 

Large Reductions in Railway Operating forces were an- 

oed last week. On the Pennsylvania lines it is stated that 

a oy) men have been laid off and on the New York Central 


lines 
m 
tically ceased. 

sentence Wreck Engineer and Conductor in France—The 
and conductor of the Marseilles-Paris Express, which 
, wrecked at Melun, France, on Nov. 4 (“Eng. News,” Nov. 
oa. 19183 with a loss of 39 lives, were sentenced on Mar. 27 
Z coal ‘months and one month imprisonment, respectively. 
The charge was criminal negligence. 

Maintenance of a Main Line Highway from Washington, 
Dp. Cc, to Atlanta, Ga., under control of engineers detailed 
from the office of Public Roads, is a task which has been 
undertaken by the American Highway Association. The 
work of maintenance is to be done by labor provided by the 
and county officials along the route of the highway. 


on the construction department, where work has prac- 


engineer 


State 

ae Heavy Ice Jam Wrecked a Bridge of the Fort Wayne & 
Northern Indiana Traction Co., at Brown St., Lafayette, Ind., 
on Mar. 13. The bridge was a temporary structure built by 
the company last summer to replace one carried out by the 


spring flood, and is reported to have cost $15,000. The ice 
jam, about 200x100 ft., broke loose above the bridge and 
swept down upon the middle section, wrecking the structure. 

4 Pile and Brush Dam at Seattle, Wash., Failed, on Mar. 
13. It separated Lake Union from the western end of the 
Lake Washington Canal. The rush of water from Lake Union, 
which is at a higher elevation than the canal, scoured the 
piling of the Fremont Ave. bridge just east of the dam, caus- 
ing the bridge to collapse. The dam was built by the U. 8. 
Government about 11 years ago. The dam and canal are part 
of a project described in “Eng. News,” Jan. 6, 1910. 


To Protect the Water-Supply of Everett, Wash., a co- 
operative agreement has been made between the United States 
Secretary of Agriculture and the city of Everett, which gives 
the latter the use of the entire Boulder River drainage area 
within the Snoqualmie National Forest. As we understand it, 
a hydro-electric municipal power plant is made possible by the 
grant. The United States Forest Service will construct trails 
and the Federal Government will build telephone lines within 
the drainage area. 

A Snow-Removal Conference will be held at Philadelphia, 
Apr. 16 and 17. The conference has been called by M. L. 
Cooke, director of public works, acting on the advice of 
commissioners of public works of a number of cities. It is 
hoped that representatives of street railways will also be 
present. Mayor Blankenburg proposes to give a dinner to the 
visitors on the evening of Apr. 16. The conferences proper 
will be held Friday, Apr. 17, morning and afternoon. Any- 
one interested is invited to attend. 


New Union Station for Cleveland, Ohio—The citizens of 
Cleveland, Ohio, are soon to vote on a referendum for the ap- 
proval of the sale of Lakewood Park land needed for a new 
union station, to cost $17,000,000. The plans accepted pro- 
vide for a building 500 ft. in width with two entrances on the 
main front. The height will be about 80 ft. The proposed 
building will also be used for office purposes by the Lake 
Shore & Michigan Southern Ry. and the Pennsylvania R.R. 
The architects are D. H. Burnham & Co., Chicago, Ill 


Transporting a 250-Ton Rock from Long Island to the 
John D. Rockefeller estate at Tarrytown, N. Y., constitutes a 
severe test to roads and pavements. The village boards will 
not grant permission to use the streets for this purpose unless 
a bond is furnished. The New York Board of Water Supply 
requires that a steel facing shall be built for the Bedford 
Road across the old Croton aqueduct before the load is car- 
ried over it. The rock, which is about 20 ft. in diameter, 
is to be moved and placed in front of Mr. Rockefeller’s man- 
sion some time this month. 


A Train Derailment caused by wreckers occurred March 22 
on the Chicago, Milwaukee & St. Paul Ry., within the city 
limits of Chicago. The engine and one or two cars of a 
through train for the Pacific Coast were overturned, and the 
enginemen and baggageman were injured, but no passengers 
were injured seriously, partly due to the use of steel cars, al- 
though the baggage car was of timber construction. It was 
found that a rail had been unbolted and loosened, and the 
railway company has stated that similar attempts have been 
made to derail this same train. 


The Providence Subway plans noted in “Engineering News,” 
March 19, 1914, seem to have been accepted by the Board of 
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n equal number. The heaviest reductions have been. 
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Aldermen and Common Council. The resolution recommended 


by the special committee on subways, directing the City Solic- 
itor to apply for state legislation enabling the city to design 
and build a system as outlined, has been reported adopted by 
both bodies. Two amendments have been accepted, one pro- 
viding that the Transit Commission shall spend no money un 
less authorized by the City Council and the other stating that 


the members of the Transit Commission should serve without 
pay. 


The Wreck of the Steamer “Monroe” was blown up on Mar 


26, by the U. S. revenue cutter “Onondaga.” Masts, super- 
structure, and upper deck were blown off, leaving intact as 
much of the hull as possible below eight fathoms, so that 
the cargo may be recovered. Wreckers for the insurance un- 
derwriters had recovered 160 bales of cotton. Salvage oper- 
ations were resumed as soon as the revenue cutter completed 
its work. The Old Dominion liner “Monroe” was sunk by 
collision with the “Nantucket” of the Merchant and Miners’ 
Line, on Jan. 31, about 50 miles of the Virginia Capes, in a 


dense fog at 2 a.m., with a loss of 41 lives (“Eng. News,” Feb. 
5, 1914). None of the bodies has been recovered. 


Difficulties in Closing the 30-in. Gate Valves of the Sho- 
shone Dam were reported some weeks ago. We are informed 
by F. H. Newell, director U. S. Reclamation Service, that the 
cause of the trouble has not yet been ascertained, as backwater 
below the dam makes the gates inaccessible for the present. 
The difficulty seems to have arisen when an attempt was made 
to close the valves under a head of 227 ft. of water. It 
was found impossible to close all the valves by hand. The 
valves in question are not a part of the main controlling 
works but are in small outlets near the original river level 
designed for occasional use for sluicing purposes. There are 


two 30-in. parallel seat gate valves in series on each of 42 
in. outlet pipes. 


Bridge and Road Reconstruction in Hamilton County, Ohio, 
following the extensive flood damage of March, 1913, is well 
under way, according to a statement from Clinton Cowen, 
County Surveyor. All important roads and bridges are now 
under contract, and probably the entire work in question will 
be completed by the end of 1914. 

Bridges whose masonry was damaged to any _extent have 
been increased in length liberally. An example Sf this Is the 
Union Levee bridge, across the Little Miami just east of 
Cincinnati, where the former single span of 350 ft. is being 
replaced by two 250-ft. spans. Where the old masonry wag 
undisturbed, the waterway has been increased by raising abut- 
ments and piers 4 to 6 ft. with concrete caps. 


The Prize Design for the Australian Capital, made by 
Walter Burley Griffin, of Chicago, appears now to be in the 
favor of the Government authorities and stands a fair chance 
of being put into service. It will be remembered that there 
was considerable official opposition to the adoption in toto 
of Mr. Griffin’s design and it was decided to prepare a gov- 
ornamental plan which would incorporate the best in all of the 
submitted designs. Later and more considered thought made it 
apparent that such a plan could only be a hodge-podge, and it 
was decided some months ago to invite Mr. Griffin to Australia 
to confer there with the authorities. As a result of this con- 
ference, it is now announced that Mr. Griffin’s plans, with 
minor changes accepted by their author, will be used as the 
design for the new federation capital. 


Another 1000-ft. Dry Dock—The first dry dock to accommo- 
date a ship 1000 ft. in length was the Gladstone dock at 
Liverpool which was opened last fall. Since the opening of 
that dock, however, two other docks of somewhat larger ca- 
pacity have been started, one at Quebec and one at Boston 
A fourth dock was added to the list during the past month, 
when the Hughes dry dock at Bombay, India, was opened. 
This dock is 1000 ft. long, 100 ft. wide, and has a depth of 
33% ft. below high water over the sills. It is a part of the 
new Alexandra dock which provides three miles of deep 
water dockage in addition to the old Princes and Victoria dock 
at Bombay harbor. The new dry dock was at first intended 
to be the entrance lock to the Alexandra dock, but it was 
afterward placed alongside of the entrance lock and is to be 
used only as a dry dock. 


A Proposed Law Covering Surveys and Descriptions of 
Real Property in conveyances has been drafted by Mathias R. 
Kondolf, P. O. Box 713, Rochester, N. Y., and others. The 
proposed law is quite lengthy and is divided into five sec- 
tions, which provide that all conveyances, wherein a new or 
original line or boundary is established, must contain an exact 
description of permanent monuments and all necessary meas- 
urements for relocating them. The kind of monuments to be 
used and the method of setting them are provided for in de- 
tail. The object of the proposed law, of course, is to sim- 
plify the retracing of old survey lines and make survey de- 
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scriptions matters of interpretation for surveyors rather than 
for lawyers, as is frequently the case under the loose meth- 
ods at present employed in many of the States. A copy of 
the law may be obtained from Mr. Kondolf by those inter- 
ested. 


Gas From the Imhoff Tank of the Peachtree Creek Sew- 
age Works, Atlanta, Ga., showed the following analysis, ex- 
pressed in percentages: 


Carbon Oxy- Hydrogen Hydro- Nitro- 

dioxide gen sulphide Methane gen gen 
Sample 1 4.7 0.3 0.0 85.3 o.9 0.9 
Sample 2 5.2 0.5 0.0 82.8 8.2 3.3 
Sample 3 4.4 0.6 0.0 84.2 7.9 2.9 
Sample 4 4.2 0.4 0.0 ye nace cee 
Average .... 4.6 0.4 0.0 84.1 8.6 3.1 


The analyses were made on Mar, 30, 1914, by C. C. Hom- 
mon, bacteriologist and chemist. The plant was put in use 
in October, 1913, so the samples analyzed may be reasonably 
supposed to represent the normal operation of the plant.— 
From W. A. Hansell, Jr., assistant engineer of construction, 
Atlanta, Ga. 


Extensive Public Improvements at Philadelphia have been 
halted and some of them may have to be postponed for a 
considerable time by a decision of the State Supreme Court on 
Merch 30 declaring invalid proposed loans totaling $21,500,000. 
The ground for the decision appears to have been that the 
loans would have carried the city beyond the debt limit be- 
cause some $6,500,000 of school bonds had not been included 
in calculating the limit. The decision enjoined an election 
ealled for March 31 to vote on a $12,900,000 loan and also 
declared invalid a loan of $8,600,000, voted in November, 1914. 
Among the purposes for which the two bond issues were to 
have been used were subway and other rapid transit im- 
provements, harbor improvements, water pipe and purification 
extensions, sewers, pavements, and bridges. As soon as the 
text of the decision becomes available for guidance it is ex- 
pected that a new loan ordinance will be passed and sub- 
mitted .o popular vote. Meanwhile some of the proposed im- 
provements can be provided if the city council sees fit to 
authorize small beginnings of the work. 


A Bll Requiring Civil Engineers and Surveyors to be 
examined and licensed was defeated in the Oklahoma legisla- 
ture recently. The bill was prepared by a committee of the 
Oklahoma Engineering Society and was framed on the gen- 
eral lines recommended by a committee of the American 
Society of Civil Engineers two years ago. The biil defined 
the practice of civil engineering “as the practice of any 
branch of the profession of engineering other than military,” 
including electrical, mechanical, mining and all other classes 
of engineering. Anyone practicing any braach of the en- 
gineering profession was required to take an examination and 
obtain a certificate from a state board of examiners, the fee 
charged being $25. Applicants for a certificate as a surveyor 
only were required to pay a fee of only $10. The bill also 
laid a heavy tax upon engineers from other states desiring 
to practice in Oklahoma, they being required to pay a fee 
of $50 on application and $200 on issue of the certificate. The 
bill was introduced in the legislature, but failed of passage. 
Another peculiar feature of thé Oklahoma act was the pro- 
vision that any city in the state could cail upon the State 
Board of Examining Engineers for advice as consulting engi- 
neers upon plans and specifications for any public improve- 
ment. 


A $500,000 U. S. Mine-Experiment Station is planned fore 
erection in Pittsburgh, Penn., during the coming summer. The 
plans include three main buildings. The central and largest 
will be three stories high and known as the Mining building. 
It will be flanked by two others, the Mechanical and the 
Chemical buildings. In the rear and inclosing a court will 
be the Service building; beyond and spanning a ravine known 
as Panther Hollow and connecting the Bureau of Mines 
buildings with the Carnegie School of Technology situated op- 
posite, will be two small buildings, one for furnishing power 
and the other for storing fuel. The roofs of these two 
buildings will carry the roadway from Ford St. to Schenley 
Park. 

A series of mine shafts will be provided. One will be 
used as an elevator, another for tests of mining appliances, 
e.g., hoisting ropes, while a third will give entrance to tun- 
nels extending under the buildings, in which mining ex- 
periments will be conducted. The portion of Panther Hollow 
above the power building will be arranged as a miners’ field, 
the slopes of the ravine forming an amphitheater which will 
accommodate 20,000 spectators of demonstrations in mine 
rescue and first aid. 

The present headquarters of the Bureau of Mines, also at 
Pittsburgeh, comprises buildings loaned by the War Depart- 
ment, which now requires their use. 





The Union Station at Chicago is to be rebuilt 
comprehensive plan, the ordinances necessary fo: 
having been passed by the City Council on Mar 
vote of 63 to 3. It will be on the general lines 
about a year ago by the Pennsylvania Lines, but 
improved in regard to the street approaches, }) 
other municipal aspects of the terminal. 

The station is used by the Pittsburgh, Fort 
Chicago R.R., the Pittsburgh, Cincinnati, Chicago « 
Ry., the Chicago, Milwaukee & St. Paul Ry., th. 
Burlington & Quincy R.R., and the Chicago & 
Trains of the second and third of these lines ente, 
at the north end, and those of the other lines . 
leave at the south end. So that although the ¢t 
through the station, it is operated as a double 
terminal. The new plans provide for two separate ; 
stub tracks with a concourse between their ends, a: 
three through tracks for any necessary switching m: 
In addition to the passenger station there will be new 
freight terminals, one for the Pennsylvania Lines 1 the 
other for the Burlington Line. About $15,000,000 h.< a 
spent for land, and the passenger terminal! with al! it 
purtenances is expected to cost $40,000,000 while the freigh; 
terminals will bring the total up to nearly $65,000,0: The 
Chicago railway terminal problem was discussed in oy) 
of July 31, 1913. 


The White Star Steamer “Brittanie” a sister-ship to the 
“Olympic” and the ill fated “Titanic,” but somewhat 
in size and with many structural changes introduced as a re 
sult of the loss of the last named vessel, was launched from 
the shipyards of Harland & Wolff at Belfast, Ireland 
Feb. 26. The “Brittanic” gross tonnage is about 50,000 ang 
her propelling machinery, which consists of triple expansion 
reciprocating engines exhausting into low-pressure turbines, js 


S ap- 
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issue 


larger 


or 


of about 50,000 hp. Her main dimensions in tabular form are 
as follows: aA 

RD NO Minin sia 55Gb aie 4 aU we AD Soe C 5% ad about 900 ft 
Reet, WEES ok oc c 0 2 te eR OOM A ee ccccedeens about 94 ft. 
DOWER, TOG i So oh hw eee ow ee eee 64 ft. 3in 

Total height from keel to navigating bridge. .104 ft. 6 in 
CATON COTO. 5 0 occ oe see ORO s ac cre teed about 50,000 tons 
Est ~ QRS G 550568 OHS Ride. Gein eK ect ees 34 ft. 7in 
Displacement at load draft.................. over 53,000 tons 
Lhp. of reciprocating engines................ 32,000 

S.hp. of turbine........ ERASE ERE EPR Ee 18 000 
Passenger accommodation.................4. for over 2500 

ee reer erta rer ee ree for 950 


The hull has 16 transverse bulkheads of which 5 extend 
to the bridge deck and the remainder to the upper deck. The 
hull also has an inner skin extending from the top of th 
double bottom to 3 ft. 6 in. above the middle deck, or well 
above the water line. The vessel is designed for a sustained 
sea speed of 21 knots. The tops of the four funnels are 18) ft 
above the keel and the tops of the masts are over 200 ft. above 
the load water line. 


Valuation of Public Utilities in Ohio is required by the 
State Public Utilities Commission. Every corporation under 
the Commissioner’s supervision is to be required to make anin 
ventory and appraisal of its property and return it to the 
Commision before Aug. 1. The Commission’s order requires 
of each company not only a list of its physical property and 
its fair value, new and depreciated, but it requires detailed 
statement of every other value claimed for the following rea- 
sons: 

First—Any value claimed for “good will,” for “going 
value,” for “financing” or for any other reason, together with 
the basis for the claim. 

Second—Any value claimed for the possession of a con- 
tract to perform the public service (franchise value), together 
with the basis for the claim. 

Third—Overhead expenses during the time of theoretical 
reconstruction, stating what expenses were included in the 
estimate, with the percentage for each or a total percentag? 
for all. 

The inventory of physical property must include all land, 
together with statements of original cost, date of acquisition 
and present value of each parcel. Other items, such as build- 
ings, plants, equipment, tools and transmission lines must be 
set down in classified groups showing new reproduction value 
accompanied by statements of depreciation by mechanical de- 
terioration, obsolescence, lack of utility, or any other cause, 
in each instance showing the amount of depreciation in both 
percentage and money value. 


The Miami Conservancy District Hearing on a petition for 
the formation of a flood-prevention district embracing parts 
of ten Ohio counties, including Dayton, Ohio, was opened on 
Mar. 20, at Dayton, according to schedule, but was adjourned 
to Mar. 31, to hear legal arguments on the constitutionality 
of the Conservancy Act (see “Engineering News,” Feb. 5, 
1914, for outline of the act).’ The question of constitution- 
ality had been raised on a property owner’s application to the 
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Appeals for a writ of prohibition to prevent action 
af etition by the Conservancy Court, which is composed 
ae age from each of the Courts of Common Pléas of the 
nties, parts of which make up the proposed district. 
ort of Appeals held that the constitutional questions 
st be passed upon by the lower courts, beginning with 
sservancy Court itself. Presumably this will cause a 
f delays in the hearing to determine whether or not 
trict shall be formed. 
interesting to note that although the Conservancy 
ovides for conservancy boards, which shall prepare 
iopt plans, with the aid of engineers appointed for the 
purpose, preliminary plans for what has since become the 
proposed Miami Conservancy District have already been pre- 
pared by the Morgan Engineering Co., of Memphis, Tenn. 
‘coe “Engineering News,” Oct. 16, 1913, p. 775). These plans 
approved in January by an advisory board of engineers, 
nsisting of Prof. D. W. Mead, of Madison, Wis.; J. W. 
vord, of Chicago, and Prof. £ M. Woodward, of Iowa City, 
ia. For some days before the date set for the hearing of 
Mar. 20 there were assembled at Dayton to serve further in 
in advisory capacity, not only the three engineers just named, 
put aiso Brig.-Gen. O. H. Ernest, of Washington, D. C., and 
Rrig.-Gen. H. M. Chittenden, of Seattle, Wash., each of the 
Corps of Engineers, U. S. A., retired; Col. J. A. Ockerson, of 
st. Louis, Mo.; W. A. O’Brien, of Cape Girardeau, Mo.; C. H. 
Miller, of Little Rock, Ark.; T. W. Jaycox, of Denver, Colo.; 
Morris Knowles, of Pittsburgh, Penn.; and James H. Fuertes, 
of New York City. 
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Mr, John T. Mooney, General Superintendent of the West- 
ern New York Water Co., Buffalo, N. Y., has resigned. 

Mr. T. H. Nichols, Assistant Roadmaster of the Great 
Northern Ry., at Spokane, Wash., has promoted to be 
Roadmaster at Marcus, Wash. 

Mr. Walter C. Allen, Jun. Ain. Soc. M. E., recently General 
Manager of the Yale & Towne Manufacturing Co., Stamford, 
Conn., has been elected a Vice-President. 


been 


Mr. E. K. Mentzer has been appointed Supervisor of Bridges 
and Buildings on the Beston division of the Boston & Albany 
R.R., with headquarters at Worcester, Mazs. 

Mr. L. W. Bowen, Division Superintendent of the Great 
Northern Ry., at Spokane, Wash., has been promoted to be 
Assistant General Superintendent of the Eastern district at 
St. Paul, Minn, 


Mr. George M. S. Schulz, a New York City lawyer, has been 
appointed a member of the New York State Public Service 
Commission, First District, succeeding Mr. John E. Eustis, 
whose term has expired. 


Mr. J. J. Murphy, recently Trainmaster of the Chicago, 
Milwaukee & St. Paul Ry., at Malden, Wash., has been ap- 
pointed Superintendent of the Rocky Mountain division, with 
headquarters at Three Forks, Mont. 


Mr. H. F. Huy, formerly Principal Assistant to the Chief 
Engineer of the Americar Pipe & Construction Co., Philadel- 
phia, Penn., has been appointed General Manager of the West- 
ern New York Water Co., Buffalo, N. Y. 


Mr. O. E. Carr, for the past two years Engineer in charge 
of the underground survey, division of sewerage, of the En- 
gineering Department of the city of Cincinnati, Ohio, has 
been made City Manager of Cadillac, Mich. 


Mr. D. B. Carson, Assistant General Manager of the Nash- 
ville, Chattanooga & St. Louis Ry., Nashville, Tenn., has been 
appointed Acting Generali Manager, succeeding Mr. John Howe 
Peyton, M. Am. Soc. C. E., who has become President. 


Mr. J. H. O’Neill, Assistant General Superintendent of the 
Great Northern Ry. at Spokane, Wash., has been promoted to 
be General Superintendent at Seattle, Wash., succeeding Mr. 
J. Russell, resigned as noted in our issue of last week. 


Mr. Fred B. Smith has been appointed Assistant to the 
President of the H. W. Johns-Manville Co., New York City. 
For several years Mr. Smith has been Secretary of the In- 
ternational Committee of the Young Men’s Christian Asso- 
ciation, 

Mr. G. A. Gessner, Jr., M. Am, Soc. C. E., Consulting En- 
sineer, of the W. J. Sherman Co., Toledo, Ohio, has been ap- 
pointed Superintendent of the Water-Works Department of 
Toledo. Mr. Gessner was educated at Lehigh University in 
ivil engineering and for the past 15 years has been in busi- 
ess in Toledo, 
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Mr. James D. Mortimer, Assoc. Am, Inst. E. E., recentis 
Vice-President of the North American Corporation, New York 
City, has been elected President. Mr. 
years old. He was born at Elmhurst, 
trical engineering at the University 
Throop Polytechnic Institute. 


Mortimer is only 35 
Ill., and studied 
of California and 


elec 


the 


Mr, Dorr Skeels, recently Logging Engineer, United States 
Forest Service, with headquarters at Missoula, Mont., has been 
appointed Dean of the new Montana State School of Forestry 
of the University of Montana. Mr. Skeels the 
U. S. Forest Service since 1906, and for years has 
been a member of the staff of instruction of the university 

Lieut.-Col. William L. Sibert, M. Am. Soc, C. E, 
Engineers, U S. A.. member of the Isthmian Cai 
and Division Engineer of the Atlantic division of 
Canal, including the Gatun dam and locks, 


has been in 


several 


Corps of 
al Commission 
the Panama 


has completed his 


work at Panama and has been ordered to Washington, D. C 
to await further assignment by the Chief cf Engineers 
Mr. George A. Taber, M. Am. Soc, C. E,. Consulting Pre- 


fessor of water supply and sewage disposal at the Brooklyn 
Polytechnic Institute, has become a member of the engineer- 
ing staff of Mr. Nicholas S. Hill, Jr., Consulting Engineer, 100 
William St., New York City Mr. Taber until recently was 
Assistant Engineer of the New York City Department cf 
Water Supply, Gas and Electricity, in charge of the construc 


tion of extensions and additions to the distribution systems in 


the Boroughs of Manhattan, the Bronx and Richmond 

Mr. Cornelius C. Vermeule, Consulting Enginer, New York 
City, announces that he has associated with him Mr. Hubert 
K. Bishop, former First Deputy Commissioner of Highways 
of the State of New York, and more recently Superintendert 
of Public Works of the Territory of Hawaii In addition to 


hydraulic engi 
will gwive 
seacoast prce- 
York City 


Manager of 


the practice in water supply, sanitary and 
neering conducted by Mr. Vermeule, the 
special attention to highways, pavements 
tection, The offices are at 203 Broadway, 
Mr. Elisha Lee, Assistant to the 
Pennsylvania R.R., has been appointed General 
ent of tht Philadelphia, Baltimore & Washington 
headquarters at Wilmington, Del. 
Brooks, retired. Mr a graduate of th 
Institute of Technology, class of 1892. and 
Pennsylvania R.R. since November, 1892 
in the engineering department and for 


firm also 
and 
New 
the 
Superintenc- 
R.R., with 
Mr E. F 
Massachusetts 
has been with the 
Until 1909 he 
years 


General 


succeeding 


Lee is 


was 


two was Prin- 


cipal Assistant Engineer of the Philadelphia, Baltimore & 
Washington R.R. 

The Pennsylvania R.R. Lines West of Pittsburgh, an- 
nounces the following promotions: Mr. W. E. Guignon, for-+ 


merly Assistant Division Engineer, Chicago Terminal divisior, 
has been promoted to be Division Engineer of the Zanesville 
division; Mr. Harry J. Shaw, formerly Assistant Division cf 


the Erie & Ashtabula division, has been transferred to the 


Chicago Terminal division; Mr. James L. Taylor, formerly 
Assistant Division Engineer of the Louisville division, has 
been transferred to the Erie & Ashtabula division: Mr. J. A. 


Rothrock, formerly Assistant Engineer of the Zanesville di- 
vision, has been promoted to be Assistant Division Engineer 
of the Louisville division; Mr. F. V. Berkey, formerly First 


Assistant on the engineer corps of the Erie & Ashtabula di- 
vision, has been promoted to be Assistant Engineer of the 


Zanesville division. 


Col. Henry G. Prout, M. Am. Soc. C. E., recently First Vice- 
President and General Manager of the Union Switch & Signal 
Co., New York City, has been elected President of the com- 
pany. For many years he was Editor of the “Railroad 
Gazette.” As a young man he served with distinction in the 
Civil War. After the close of the work he graduated in civil 
engineering at the University of Michigan. Having served a 
short period with the Engineer Department of the United 
States Government he went to Egypt, where he became an 
officer in the engineer corps of the Khedive’s army. He suc- 
ceeded the famous General “Chinese” Gordon as Governor 
General of the Provinces of the Equator, when Gen, Gordon 
was made Governor General of Soudan. Col. Prout’s career 
has been a remarkable combination of the distinguished 
soldier, engineer, statesman, editor and successful business 


| OBITUARY | 


T. Henry Dumary, President of the Helderberg Cement Co., 
died Mar. 16, at his home in Albany, N. Y. 


Victor A. Sartori, senior partner of the firm of Sartori & 
Remington, Civil Engineers, Camden, Y. J., died Mar. 27 
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James Sheldon Cummins, Vice-President, Senior Counsel 
and one of the founders of H. M. Byllesby & Co., Chicago, IIL, 
died at his home in that city Mar. 23. He was born Mar. 22, 
1857. 


Robert M, Friedmann, a German bridge and structural en- 
gineer, committed suicide Mar. 27, by jumping from the 24th 
floor the Municipal Building, New York City. He was a gradu- 
ate of the University of Berlin and had been in this couptry 
but a few months. 


Walter Laidlaw, "M? Am. Sec, M. E. » Secg try of the. In- 
ternational Steam Pump Co., die ar. om heart dis- 
éase in an elevated railway station in New York @ity. Mr 
Laidlaw was born in Scotland in 1849. He received a tech- 
nical education in his native country and soon after com- 
pleting his school work he came to the United States. In 1886 
he became associated with his brother, Robert Laidlaw, of 
Cincinnati, Ohio, in the Laidlaw-Dunn-Gordon Pump Co, 
manufacturers of steam pumps, which became a subsidiary of 
the International Steam Pump Co. Mr. Laidlaw had been a 
member of the American Society of Mechanical Engineers 
since 1889 and was a member of the Board of Managers from 
1905 to 1908. 


James Lewis Frazier, M. Am. Soc. C. E., of Louisville, Ky., 
an engineer of extended experience in the engineering and 
operating departments of railway service, died in Rome, Italy, 
Feb. 28. Mr. Frazier was born at Staunton, Va., June 17, 
1849, and was educated at Washington and Lee University, and 
at the University of Virginia, graduating from the latter 
school in-civil engineering. His engineering experience com- 
menced in 1870, and in 1873 he was Assistant Engineer of 
Construction on the Chesapeake & Ohio R.R. and its exten- 
sions. He was engaged on the Cincinnati Southern Ry., under 
Mr. Bouscaren, during its entire construction, having charge of 
the bridge work. From 1874 to 1877 he was Assistant Engi- 
neer and Resident Engineer, and from 1878 to 1880 was again 
Resident Engineer, while for a few months in 1878 he was 
engineer on the location of the Western R.R. of North Carolina: 
In 1880 and 1881 he was Resident Engineer on the construc- 
tion of the Plizabethtown, Lexington & Big Sandy R.R., and 
Assistant Engineer of Maintenance of Way on the Alabama 
Great Southern R.R. In May, 1881, he went to the Mexican 
National Ry. as Engineer of the bridge department, and in 
1882-83 he held a similar position on the Louisville, Evans- 
ville & St. Louis Ry. (now a part of the Southern Ry.). In 
the early part of 1883 he was engineer in charge of erection 
for the Louisville Bridge & Iron Co. The remainder of his 
career was largely in the operating department. In March, 
1883, he became Chief Engineer and superintendent of the road 
department of the Chesapeake & Ohio & Southwestern Ry., 
which is now part of the Chesapeake & Ohio Ry., and was 
with this latter road for some years as superintendent. _ In 
1891 he went to the Southern Pacific Ry. and was Division 
Superintendent on different divisions until 1904, when for a 
short time he was General Superintendent of the Toledo, St. 
Louis & Western R.R. In 1904 he returned to California as 
General Manager of the California Northwestern R.R. and the 
North Shore R.R. His health became permanently impaired 
following a serious illness, and he retired from active work in 
1905; since then his time had been spent partly in this country, 
but principally in Europe. He became a member of the 
American Society of Civil Engineers in 1880 and was a Di- 
rector of the society from 1902 to 1904. He leaves a widow, 
formerly Miss Caroline Robinson, of Louisville, Ky., to whom 
he was married in 1887. 
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COMING MEETINGS 


EFFICIENCY SOCIETY. 
Apr. 4-11. First annual conference in New York City. 
Offices at 41 Park Row, New York City. 


MONTANA SOCIETY OF ENGINEERS. 
Apr. 9-11. Twenty-seventh annual meeting at Great Falls, 
Mont. Secy. at Butte, Mont. 


AMERICAN ELECTROCHEMICAL SOCIETY. 
Apr. 16-18. Spring mon New York City. Secy., Prof. 
J. W. Richards, Lehigh University, Bethlehem, Penn. 


NATIONAL DRAINAGE CONGRESS. 
Apr. 22-25. Annual meeting at Savannah, Ga. Secy., J. R. 
Gray, Chamber of Commerce, Savannah, Ga. 


ow. ae AND INTERURBAN RAILWAY ASSOCIA- 


Apr. 22-25. Annual meeting at Waterloo, Iowa. Secy., H. E. 
Weeks, Tri-City Ry. Light Cos., Davenport, Iowa. 
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NATIONAL FIRE PROTECTION ASSOCIATION. 
Mey ¢ Annual meeting in Chicago, Ill. Sec, Pied 
Woutsonke 87 Milk St., Boston, Mass, * "@2klin 
AIR BRAKE ASSOCIATION. 


May 5-8. Convention at Detroit, Mich. fr. F 
53 State St, Boston, Mass. wecy.. 


AMERICAN WATER-WORKS ASSOCIATION. 
May en 4th Convention at Philadelphia, P., Ss 
J. M. Diy 47 State St., Troy, N. Y. 4 


LAR AILWAY FUEL ASSOCIATION 
h convention in Chicago, il. S 


“Bovey: z. lf. RR. 92 MeCormitie.Biag, Chicagd mi 


MASTER BOTLER MAKERS’ ASSOCIATION. ™ 
May 25-28. Convention at Philadelphia, Penn. s H. D 
Vought, 95 Liberty St., New York City. 


Institute of Radio Engineers—The general office of the 
Institute is now at 71 Broadway, and all commu cations 
should be addressed to the Secretary, Emil J. Simon, at that 
address. 


Nelig, 







Engineers’ Society of San Antonio—This Society, recently 
organized, is composed of men actively engaged in civil, 
mining, mechanical and electrical engineering in Bexar 


County. The President is R. H. Gresham; Vice-Presidents, 
W. B. Tuttle and W. E. Simpson; Secretary, Ernest Altgelt, 
111% N. Flores St., San Antonio, Tex. Meetings will be held 


at the Chamber of Commerce until permanent quarters are 
established. 

Arkansas Engineering Society—The third annual meeting 
was held at the Jefferson Hotel, Pine Bluff, Ark., on Mar. 16- 
17. Two of the sessions were devoted to the reading and dis- 
cussion of papers, among which were the following: “Sewage 
Disposal for Small Cities,” Theodore Hartman, of Little Rock: 


“Water Works Design and Practice for Small Cities,” W. p 
Dickinson, of Little Rock; “Vertical Fiber-Brick Pavements,” 
L. K. Parmalee, of Helena; “Wood-Block Pavements,” D. A. 
McCrae, of Little Rock; “Bond Issues for Public Improve- 
ments,” F. R. Allen, of Pine Bluff. 

Several interesting inspection trips were taken and the 
following officers were elected: President, P. B. Hill; Vice- 
President, H. R. Carter; Secretary, W. J. Parkes. 


American Foundrymen’s Association—Richard Moldenke 
has resigned the Secretary-Treasuryship of the Association, 
A. O. Backert, of Cleveland, Ohio, is the new Secretary 


New York Railway Club—At the tenth annual “Electrical 
night,” March 20, the feature was an address on Swiss 
Electrification by Emil Huber-Stockar, Consulting Engineer of 
the Swiss Federal Rys. He described the first work (1894), the 
three-phase line of 1899, the 800-volt direct-current road, the 
Simplon tunnel three-phase electrification and finally the new 
15,000-volt single-phase system of the Litschberg Ry. He 
reported 198 miles of railways under electric traction and 130 
miles of this in the single-phase. The principal benefits 
sought were higher speed on grades, increased train ton- 
nage, elimination of extra and helper locomotives, elimination 
of smoke in tunnels, He reported that the Electrification Com- 
mission of the Federal Rys. had recommended single-phase 
operation to secure the greatest possible flexibility of speed 
on the Swiss system as a whole. 

In the discussion, George Gibbs, Consulting Engineer of the 
Pennsylvania R.R., described the plans for electric traction on 
the Norfolk & Western R.R. (mountain division) and the Penn- 
sylvania R.R. at Philadelphia (suburban lines); in both cases 
increased capacity was sought. Mr. Gibbs also deprecated the 
tendency of manufacturers to attempt consulting engineering, 
claiming that they could not escape the taint of bias and 
could not secure the close contact with operating require- 
ments so essential. 

The final remarks of Mr. Gibbs were controverted by A. H. 
Armstrong, of the General Electric Co., in a general defense 
of work done. 

W. S. Murray, Consulting Engineer of the New York, New 
Haven & Hartford R.R., described the 22,000-volt balanced 
distribution system now employed on that road’s single- 
phase lines. This uses the track as a neutral conductor, the 
trolley being 11,000 volts above and the feeders 11,000 volts 
below track potential. This has eliminated the inductive dis- 
turbances in telephone and telegraph lines. 

N. W. Storer, of the Westinghouse Electric & Manufactur- 
ing Co., described the split-phase (single-phase to three- 
phase) locomotives being built for the Norfolk & Western. 
These take single-phase current from an overhead conducto", 
passes it through an induction-motor phase converter to get 
two-phase current and finally changes to three-phase by a Scott 
connection on static transformers. The experimental mercury- 
rectifier a.c.-d.c. car being developed by the Pennsylvania and 
New Haven roads and the Westinghouse company was briefly 
described. 
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